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STUDIES IN GROWTH III* 


BY FRANZ BOAS 


I 


WHE problem treated in the present section relates to the 
influences of the date of birth upon growth. 
The statures of all boys and girls measured in the 
=) Hebrew Orphan Asylum and of those in charge of the 
Hebrew Shelter and Guardian Society, admitted between 1905 and 
1928, are given in Table 1. 

It is well known that the average stature of Europeans has increased 
quite steadily from 1850 to 1914. I wished to investigate whether this 
phenomenon appears also among the growing children of immigrants. 
In order to avoid possible errors I investigated first (Table 2) the 
statures of the parents of immigrant children contained in my Report 
on Changes in Bodily Form of Immigrants. These measurements 
were taken in 1910. The ages of the adults give, therefore, at the same 
time the year of birth. 


*TI am indebted to the codperation of the staff of the Hebrew Orphan Asylum 
in New York, particularly to the Director, Mr. Lionel J. Simmonds, for their 
liberal assistance. Calculations were carried through by Miss Florence A. Meyer, 
Dr. Carolyn Adler, and Miss Bertha Cohen. 

* Changes in Bodily Form of Descendants of Immigrants, Washington, Govern- 
ment Printing Office, 1911 (61st Congress, 2d Session. Senate Document 208). 
The original data are contained in “Materials for the Study of Inheritance in 
Man,” Columbia University Contributions to Anthropology, Vol. VI. 
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TABLE 1 
Average Statures of Hebrew Boys and Girls 








93.8+5.7 

(191) 99.4+5.7 

105.4+6.1 (398) 103.05.7 
110.5+6.5 (412) 1090.6+6.3 
117.1+6.4 (400) 114.9+6.2 
121.9+6.3 (302) 120.1+6.4 
126.5+6.5 (233) 125.6+6.1 
131.3%7.2 (242) 129.7+7.0 
136.6+7.1 (160) 136.1+7.4 
139.7+6.9 (110) 140.7+7.7 
144.5+8.0 ( 57) 146.4+8.5 
149.1+7.0 ( 34) 151.6+4.7 





Total No. of Cases 2547 





Table 2 indicates merely the gradual decrease of stature with in- 
creasing age. If there should be any increase with time of birth it 
would be very slight. I think we may safely say that the stature of 
Hebrew immigrants has remained the same from 1845 to 1890. This 
corresponds to the stability of their economic and social condition in 
Europe during this period. 

The condition of the children admitted to the two institutions studied 
shows, on the contrary, a very considerable increase in stature accord- 
ing to their date of birth. Only observations at the time of admittance 
were used in Tables 5 and 6 which give the average differences between 
the stature of the entering child of each age group and the general 
average for the same age group, for quinquennial periods of date of 
birth. In Table 4 all ages have been combined. 

In the report before referred to I have shown that there are 
differences in stature between native-born and foreign-born. It was, 
therefore, necessary to determine for each quinquennial period the per- 
centage of foreign-born and to make a correction for these. 
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TABLE 2 
Stature of Immigrants According to Age 





MALES 





DEVIATION 
SICILIANS 
BOHEMIANS 





1890 
1885-89 
1880-84 
1875-79 
1870-74 
1865-69 
1860-64 
1855-59 
1850-54 
1845-49 
Before 


1845 





Average 











OHEMIANS 
DEVIATION 


8 


< 


B 





1890 18-19 §=-155.54 
1885-89 20-24 156.68 
1880-84 25-29 154.90 
1875-79 30-34 155.41 
1870-74 35-39 += 154.30 
1865-69 40-44 154.30 
1860-64 45-49 153.32 
1855-59 50-54 154.66 
1850-54 55-59 151.93 
1845-49 60-64 151.75 
Before 65 & 

1845 Over 148.71 





983 
Average 154.80 
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TABLE 3 


Per Cent of Foreign-Born 





GIRLS 





30% (206) 
25% (592) 
11% (673) 
5% (574) 
4% (204) 
0% ( 86) 





According to the values corrected for the number of foreign-born 
the changes in stature given in Table 4 result. 

I also give the detailed tables for each age (Tables 5 and 6). 

Possibly the negative values affecting children measured between 
1917-I919 may be due to effects of the War which caused difficulties 
in normal nutrition. In general, the tables show for each year an 
increase from the earliest to the latest quinquennium. Even among the 
poor population of New York a marked increase of stature has oc- 


TABLE 4 


Deviations From Mean Stature for Quinquennial Periods of Birth of 
Hebrew Children, All Ages Combined 
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TABLE 5 


Hebrew Orphan Asylum and Hebrew Shelter and Guardian Society. 


Average Deviation From Mean Stature of Age Group in 
Centimeters. According to Year of Birth. Boys 





AGE AT 


ADMISSION aimee 





1895-99 1900-04 1905-09 I9I0-14 I9I5-19 1920-24 
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TABLE 6 


Hebrew Orphan Asylum and Hebrew Shelter and Guardian Society. 
Average Deviation From Mean Stature of Age Group in 
Centimeters. According to Year of Birth. Girls 











anon EXCESS OF 
subenen YEAR OF BIRTH NATIVE OVER 
FOREIGN BORN 
1892-94 1895-99 1900-04 1905-09 I910-14 1915-19 1920-24 
_ dues eee —I8 +10 +41 sini mds 3.5 
5 7 6 
eee eeee $790 3.3 Oo +13 o +8 3.2 
5 25 49 28 20 34 
| woes 425 —36 +.5 +.65 —3 +38 2.9 
II 67 121 III 75 28 
Beacese wees 230 2 — 3B 3 O13) $2.0 2.6 
6 III 137 120 55, 13 
| er +71 —I10 —1.5 +.3 —.3 +41 =+5.1 2.3 
I 19 106 IIo 101 44 10 
ee +31 —10 —23 +8 +.5 +41 +43 1.9 
- 33 84 59 77 34 I 
i hams +10 —23 —r10 —8 415 +4.6 1.6 
4 33 58 63 43 24 
ee —28 —20 +.3 +10 +.5 +15 1.3 
3 31 50 35 36 13 
ee —43 —18 —25 +15 +43 +1.0 dace 1.0 
8 36 39 49 24 14 
ee —2339 +3 +8 -—28 438 +46.9 7 
I 21 31 37 16 10 
ee —48 +8 -—20 +23 +18 +094 3 
9 7 10 6 8 4 
owas —8 —.5 +8 —5 +8 rs) 
5 2 5 2 I 
+1.3 +1.0 +2.3 —.3 
2 I 2 
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curred between 1892 and 1924. Although here it is demonstrated for 
children only, there is little doubt that the same increase would be 
found among these children when adults. 


II 


I have also investigated the question of the influence of life in the 
Hebrew Orphan Asylum upon the growth of children. This investiga- 
tion was first made in 1918 and repeated in 1928 on children entering 
after 1918. The former investigation had shown that life in the Orphan 
Asylum affected growth during the first few years unfavorably, and that 
it took a long time before the loss could be made up. In 1918 the 
general policy of the Administration was changed. There was less 
regimentation, a change in diet, more outdoor exercise and an effort 
to meet the needs of individual children. 

The results of the measurements of children at entrance are given 
in Table 7. 

It will be seen that the children placed in charge of the Hebrew 
Shelter and Guardian Society before 1918 were, at the time of admis- 
sion, slightly taller than those admitted to the Hebrew Orphan Asylum 
before 1918. Both groups were shorter than those admitted after 
1918. 

According to the statement of Mr. Simmonds, the Director of the 
Asylum, the selection of families before and after 1918 has remained 
the same. The larger value in the columns “after 1918” must, therefore, 
be due to the larger statures of those born in later years. 

Comparison of the stature at admission with the stature of children 
after residence shows decided changes. There is no significant differ- 
ence in the groups belonging to the various half year periods. For this 
reason I give in Table 8 only the combined results for all ages, the 
values given being the weighted average differences between the statures 
of the children of a certain age at the time of admission, and those of 
children of the same age who have been in residence for a given number 
of years. In order to avoid a possible source of error I have corrected 
all measures according to year of birth, based on Table 4. The numbers 
in parenthesis indicate weights. 

The change in bodily development before and after 1918 is striking. 
Obviously it is not institutional life as such that affects children un- 
favorably, but the method of management of the institution. Mr. Sim- 
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TABLE 7 


Average Statures of Hebrew Children at Time of Admission to the 
Hebrew Orphan Asylum (HOA) and the Hebrew Shelter 
and Guardian Society (HSGS) 





BOYS ADMITTED GIRLS ADMITTED 





HSGS HOA HOA HSGS HOA HOA 
Before Before After Before Before After 
1918 1918 1918 1918 1918 1918 





4.0- 4.5 98.9(30) 97.2(37) 

45- 5.0  101.3(38) 103.4(46) 100.2(27) 101.0(29) 
5.0- 5.5  104.1(94) 102.2(28) 104.3(88) 102.1(65) 101.4(75) 104.2(67) 
5-5- 6.0  107.0(92) 107.2(45) 107.7(49)  105.3(83) 104.9(63) 105.2(60) 
6.0- 6.5 109.6(120) 108.8(47) 110.1(68) 108.4(102) 106.8(88) 109.7(67) 
6.5- 7.0  112.6(80) 109.9(46) 113.3(54) 112.4(69) 109.6(75) 113.5(41) 
70-7.5  114.9(83) 113.3(47) 118.9(83) 113.2(77) 112.3(85) 116.2(68) 
7.5- 8.0 118.0(73) 117.6(58) 119.6(55) 115.9(48) 116.2(75) 118.1(37) 
8.0- 8.5 120.5(54) 119.9(50) 121.7(66) 118.1(46) 117.6(58) 121.4(54) 
8.5- 9.0 124.7(35) 122.0(40) 124.7(60) 120.6(28) 121.0(63) 122.9(39) 
9.0- 9.5  125.3(52) 124.7(35) 126.5(44) 124.8(34) 124.1(52) 127.5(30) 
9.5-10.0 127.9(30) 126.0(26) 130.3(41) 124.8(22) 126.0(43) 128.3(37) 
10.0-10.5 131.8(42) 129.2(41) 132.3(50) 129.8(26) 128.6(50) 129.2(24) 
10.5-11.0 129.7(33) 129.8(21) 133.1(44) 131.4(15) 129.0(27) 131.9(28) 
I1.0-11.5  131.6(23) 133.7(22) 136.9(43) 131.7(23) 135.0(47) 138.0(27) 
11.5-12.0  139.7(28) 134.4(13) 137.5(28) 136.2(16) 135.5(32) 141.0(24) 
12.0-12.5 139.9(21) i 138.5 (28) 138.9(15) 138.4(30) 140.2(28) 
12.5-13.0 140.5 (12) J 142.4(24) 146.3( 5) 1408(18) 144.1(21) 
13.0-13.5 144.9(19) 144.3 (22) 143.5( 8) 145.9(12) 148.1(11) 
13.5-14.0 147.8(10) 143.5( 2) 146.8(10) 152.2( 7) 
14.0-14.5 150.0( 14) 152.4( 5) 150.3( 6) 156.0( 2) 
14.5-15.0 145.2( 6) 158.1( 4) 152.4( 2) 140.0( 1) 





monds, the Executive Director, summarizes the changes that have 
been made since 1918 as follows: 


1. Since 1918, special attention has been paid to the diet; coffee and tea have 
been eliminated—milk and cocoa have been substituted. Crackers and milk are 
served to the children attending school within the building at ten o'clock every 
school morning and at three o’clock to all children. 

2. A more balanced diet has been instituted, especially the introduction of green- 
leaved foods. The Russian children are not very fond of these foods, but we 
finally won out. 
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3. There has been curtailment of hours spent in classrooms after three o'clock. 

4. Camping experience is given to all children above the age of seven years. 
Minimum length of stay at camp is about three-and-a-half weeks. 

5. There has been an increase in rest periods. 

6. Increased recreational facilities have been installed. 

7. There have been more contacts with the community. 

8. There has been brought about the elimination of isolated visiting days, mak- 
ing every day visiting day and the children visit their folks on the average of three 
or four times a month. 

9. The introduction of the Child Guidance Clinic has done much to solve 
most of the problems of the children. 


The attending physician, Dr. William Friedman, adds to this the 
following more detailed statement regarding medical care: 


The changes which have taken place in the physical care of the wards of the 
Hebrew Orphan Asylum since 1918 are as follows: 

The first innovation was to install a completely new record system containing 
the previous history of the inmate, the initial examination, and the semi-annual 
physical examination. In this manner a complete check-up has been made of the 
physical status of each child semi-annually. Besides this the children are weighed 
approximately every month and in this manner progress of the child is noted. 

It has been the policy of the medical department to attach itself to the various 
medical agencies throughout the greater city. In this manner it avails itself of the 
various types of treatment which can be obtained in these clinics. 

Every child in the institution goes to our summer camp for at least one month 
every year. Children who we think will be benefited by country environment are 
sent away for as long as six months to two year periods. During the summer we 
maintain a separate camp at Edenwald which is used daily for small groups of 
younger children from the institution. Here there are athletic fields, swimming 
pool, etc. About six years ago a very splendid gift the “Warner Memorial Gym- 
nasium” was built for the institution where the children indulge in various 
activities. 

The diet has been carefully watched and is inspected weekly by the physicians. 
Our foods, such as milk, are analyzed regularly; the meat and butter are inspected 
by the government at stated periods. 


Dr. J. Novikoff reports in regard to dental care: 


The Dental Clinic was established in the fall of 1918. Prior to that time the 
dental care consisted of unsystematic examination and very inadequate dental 
procedure. 

With the establishment of an efficient dental department, a great many foci oi 
infection of oral origin have been eliminated. 

The systematic care of the oral cavity has eliminated sore mouths which were 
due to aching teeth and faulty hygiene. The stressing of a healthy oral condition 
has been helpful in maintaining general good health, through the elimination of 
focal infection and better mastication; to that effect the dental department has 
made a large contribution. 
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The psychiatrist, Dr. Samuel Z. Orgel, adds the following remarks: 


The psychiatrist sees only the more difficult types of children for treatment, 
those for whom all attempts of adjustment to the group have proved futile. All of 
the children referred to the psychiatrist are either mal-nourished or suffering from 
symptoms referable to the digestive tract, and of emotional origin. In the course 
of investigation and treatment it appears that if these conditions were allowed to 
persist untreated they would ultimately lead to malnutrition and all its ill effects. 
In helping these children to solve their emotional problems, relieving their anxi- 
eties, fears, angers, feelings of rejection from whatever cause, we are providing 
them with a healthy and proper perspective on life. Our treatment aims not only 


TABLE 8 
Hebrew Orphan Asylum. Differences Between Stature at Time of 
Admission (E) and Statures After Periods of Residence 
(R) (R—E) in Cm. Averages for All Ages 





PERIOD OF ADMITTED BEFORE 1918 ADMITTED AFTER 1918 





RESIDENCE Boys Girls 
5- 1.0 .0(300) - + .9(228) 
1.0- 1.5 .4(275) +1.2(190) 
1.5- 2.0 -5(245) +1.9( 168) 
2.0- 2.5 .6 (230) +1.6(149) 
2.5- 3.0 .2(192) +1.0(129) 
3.0- 3.5 -1(169) +1.0(119) 
3.5- 4.0 .5 (159) + .9(116) 
4.0- 4.5 .7(141) +2.0( 110) 
4-5- 5.0 8(135) +1.1( 97) 
5.0- 5.5 .6(106) +2.4( 79) 
5.5- 6.0 8( 93) +2.4( 77) 
6.0- 6.5 6( 75) +1.7( 59) 
6.5- 7.0 +1.0( 60) +2.0( 52) 
7.0- 7.5 +2.2( 49) +1.2( 37) 
7.5- 8.0 +2.0( 38) + .8( 24) 
8.0- 8.5 +2.7( 28) +3.4( 19) 
8.5- 9.0 +3.6( 18) +1.2( 13) 
9.0- 9.5 +2.3( 12) +2.3( 8) 
9.5-10.0 +6.0( 6) +6.4( 3) 

10.0-10.5 +9.6( 3) +1.8( 5) 

10.5-11.0 +12.6( 1) +5.6( 1) 





— .9(487) 


l+++ 


—1.6 (440) 
—2.0(347) 


—2.0(173) —1.5 (266) 


++++4+4+| 


— 6( 77) 6 (140) 
+ .o( 42) — .2( 90) 
+ .9( 20) — .1( 47) 
+4.0( 13) + .7( 23) 


+1.1( 7) 


Ne ee ee yr re Le ee Le ee 


—1.1(124) — -9(200) 
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at the alleviation of the acute episode for which the child has been referred 
to us but also at a determination of additional factors underlying this type of 
reaction, so that a cure can be brought about and any possibility of future suffering 
for the child be eliminated. This method is followed in the case of children placed 
in foster homes and for those in the Institution. Both require the same type of 
approach and treatment. The placement of a child in a foster home does not by 
itself remove the underlying motivating factors in the child’s behavior. Often 
the psychological situation established in the foster home may help to alleviate 
the acute condition and allow the child to solve his own problem. Here too it is 
observed that the basic approach is through the emotions and that the consumption 
of food and its proper digestion are but secondary to the clearing up of the child’s 
emotional conflicts. In spite of our lack of height and weight charts to give 
tangible proof of the correctness of our assumptions we feel that since the 
Psychiatric Department has been in existence it has proven itself a helpful 
adjuvant to diet, regimentation, school hours, and individual care, whether this 
help has been given directly to the child or indirectly through other individuals 
caring for the child. 


The influence of residence in the Hebrew Shelter and Guardian 
Society, which is managed on a cottage system, was quite different. For 
the children admitted before 1918 the values given in Table 9 for all 
combined ages were found. 

The difference in the development of boys and girls is striking. 


TABLE 9 


Hebrew Shelter and Guardian Society. Differences Between Stature 
at Time of Admission (E) and Statures After Period of 
Residence (R) (R—E). Time of Residence R—E. 





RESIDENCE BOYS GIRLS 





Admission 0 .0 
I year + .31(227) + .13(186) 
2 years .59( 187) + .64(164) 
3 years .39 (109) +1.26( 98) 
4 years + .02( 72) +2.33( 54) 
5 years -13( 41) +5.64( 31) 





III 


CHANGES IN WIDTH OF FACE AMONG IMMIGRANTS 


In my report on Changes in Bodily Form of Immigrants, pp. 114, 115, 
I called attention to the decrease of the width of face among Bohemian 
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immigrants arriving at various periods. At that time I had calculated 
data only for Bohemians. I give here the data for Hebrews and Italians 
also. A series of Italians measured in 1926 is added, but the number 
of cases is too small to give clear results. These data are presented 
in Table 10, the last column of which shows a constant decrease for the 
combined groups from 1875 to I9gI0. 

It might seem that we are dealing here with a peculiar kind of 
selection. On the other hand it seemed plausible that age changes may 
be involved, since the early immigrants are, on the average, older than 
recent immigrants. I have, therefore, rearranged the material accord- 
ing to age groups (Table 11). 

It appears from this table that there is a decided increase of the 
bizygomatic width of face with age. 

It is impossible to determine from the available data the cause of this 
phenomenon which may be due to a true, individual increment, to a 
higher mortality of those with narrower faces, to selection in immigra- 
tion, or to a change in the character of the European population. The 
only way to decide which of these causes brings about the peculiar 
result is by continued observations of the same individual and by studies 
of a stable population. The observations on the width.of face of Bohe- 
mians given in my Report on Changes in the Bodily Form of Immi- 
grants (p. 73), show a remarkable instability of this feature, which 


might suggest that changed conditions of life in Europe bring about 
changes of this trait, but this is contradicted by the observation of 
stature of immigrating Hebrews noted earlier in this paper. Still, it is 
worth investigating whether there may not be a general tendency to 
greater leptosomy in modern populations. 
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ANTHROPOMETRIC STUDIES OF 
INDIVIDUAL GROWTH 
I. AGE, HEIGHT, AND RATE OF GROWTH IN 
HEIGHT, ELEMENTARY SCHOOL CHILDREN* 


BY CARROLL E. PALMER AND LOWELL J. REED 





INTRODUCTION 


=IINCE the first appearance of systematic studies of the 

) physical growth of human beings, a succession of compe- 

=|) tent workers has maintained’ that completely satisfactory 

=) knowledge of age-changes in the living human body can be 
obtained only by observing a group of the same individuals during the 
period of their growth. Such a view, on a priori grounds, scarcely needs 
to be defended; it is sufficiently obvious that the most direct, and 
therefore probably the most efficient, method of determining the changes 
which take place in the growing body during a given interval of time 
involves the continued or repeated observation of that body. Because 
of the practical difficulties of obtaining long series of repeated measure- 
ments of human beings, investigators, with very few exceptions, have 
been forced to adopt an alternative and generally less efficient method of 
studying age-changes or growth. This alternative method is based 


*From the Department of Biostatistics (Paper No. 201) of the School of 
Hygiene and Public Health, The Johns Hopkins University; and the Office of 
Field Investigations in Child Hygiene, U. S. Public Health Service. The investi- 
gation during which the data used in this paper were collected was begun under 
the direction of Asst. Surgeon General Taliaferro Clark, formerly in charge of 
Field Investigations in Child Hygiene, U. S. Public Health Service. The field 
observations were made under the immediate supervision of Surgeon C. V. Akin. 
The writers are indebted to these officers and to Senior Statistician Selwyn D. 
Collins, of the Public Health Service, for assistance in the interpretation of the 
data. 

* Numerous expositions from various points of view are to be found in the liter- 
ature. The interested reader is referred in particular to the early work of Combe 
(1), and Boas (2) and the more recent papers by Guttmann (3) and Merrell (4). 
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on the assumption that age-changes are the differences between groups 
of different individuals measured at different ages. This assumption, 
that differences between successive age groups represent age-changes, 
is justified, of course, only if each age group is completely representa- 
tive of the specific population being studied. If for any reason certain 
types of individuals are more likely to be selected in one group than in 
another, part of the observed differences between successive classes 
may be due to this differential selection. In practical work it is often 
impossible to determine whether or not differential selection is present; 
and in most cases it is impossible to measure quantitatively its effect 
although its presence may be known or suspected. 

In addition to the errors introduced by differential selection the 
study of growth changes by this method is quite limited. It is, for 
example, impossible to answer such pertinent questions as: What is the 
association or correlation between growth in a given period and size 
already attained? or, What is the correlation between growth in one 
period and growth at some later or previous period? In spite of such 
deficiencies and limitations it is safe to say that by far the greatest part 
of present day knowledge of human growth has been derived through 
the application of this “average” or “cross section” method, as the 
procedure of analyzing measurements of different individuals has come 
to be designated. On the other hand, only the most meager informa- 
tion is available from studies based on the “individual” or “longitudinal” 
method. That such should be the case is the more or less obvious con- 
sequence of the difficulties of obtaining repeated measurements on any 
considerable numbers of the same individuals. At the present time, 
however, repeated observations on the same individuals have been 
collected by a few investigators and some workers have been able to 
institute programs which involve measuring the same children year 
after year during their growth. With the collection of such data, the 
question has arisen, naturally, of the possible methods of analysis. 
These methods will depend to some extent on the length of time over 
which the measurements are taken. If long series of observations are 
available it will be found advisable, probably, to derive individual growth 
curves and thus to make the final analysis of growth in terms of the 
parameters or mathematical characteristics of these curves. On the 
other hand, if only short consecutive series can be obtained it probably 
will not be appropriate to fit individual growth curves and other methods 
of analysis will be required. With the exception of the work of a few 
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investigators, for example Boas (5), little attention has been given to 
the wide variety of different methods? that may be utilized and the 
number of different facts, in many instances entirely new facts, which 
even short series of repeated measurements may be expected to give. 
Therefore, in addition to the presentation of certain detailed facts of 
growth, it is proposed in this series of papers to show how very short 
series of repeated measurements may be made to yield reliable and, in 
some instances, new information as regards growth. In this, the first 
paper, an analysis of individual annual increments or individual annual 
rates of growth in height of elementary school children is presented. 
By means of the analysis it is proposed to answer, in some detail, two 
general questions which may be stated broadly as follows: First; Is the 
rate of growth in height of an individual related to his absolute height 
and, if so, does this relationship change with age? Second; To what 
extent do individuals, who were alike with respect to height at one age, 
tend to become different after a year of growth, or, expressed in another 
way; What is the dispersing effect of growth? 


MATERIAL 


The material used in the paper was collected during an extensive 
investigation of growth and health of school children made by the 
U. S. Public Health Service at Hagerstown, Maryland. Part of this 
investigation consisted of making annual measurements of standing 
height of nearly all of the white native-born children attending the 
elementary grade schools from 1922 to 1928. During this interval some 
children were measured once, some twice, and so on; a few being 
measured seven times. The observations used consist of measurements 
of height of 1,254 different boys and 1,160 girls; measured annually for 
four or more successive years. The number of measurements included 
is 12,170, thus giving an average of slightly more than five annual 
observations per child. The data, although selected, are considered 
representative of the school population, the only known selective ele- 
ments being those which would require a child to be present in school 
on the four annual days of measuring. 


*? An example of the rather limited use of data of this type will be found in 
reference (6). 
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Heights were determined with the individual in the erect position, 
without shoes. The procedure prescribed by Hrdlicka*(7) was fol- 
lowed in detail. Measurements were read and recorded to the nearest 
quarter inch and subsequently grouped to the nearest whole inch for 
the purpose of the analysis. It was impossible in a study of this mag- 
nitude to measure the children at exactly twelve-month intervals, but 
all measurements were reduced to full yearly intervals by arithmetical 
interpolation. With few exceptions the intervals between actual meas- 
urements were between 11 and 13 months. The dates of birth of the 
children were obtained from the school records and age was classified 
as of the birthday nearest January first of the year of measurement. 

Approximately 90 per cent of the measurements used were made by 
the same person using the same stadiometer. Thus it was assumed 
that errors due to the “personal equation” were of minor importance. 
Errors introduced by diurnal and seasonal variations were not well 
controlled. However, all measurements were made after school con- 
vened at 9 a. m. and because diurnal changes are greatest during the 
first hour or two after arising, it is likely that variations due to differ- 
ences in the hour of measuring were not large. In most instances the 
annual measurements were made in the spring, thus coinciding with the 
season of most rapid growth in height. It is certain that some varia- 
tion will arise as a result of making simple arithmetical interpolations 
for the differences in numbers of days between measurements. Un- 
fortunately, it is impossible now to correct for or to evaluate quanti- 
tatively the effect of this error. 


METHOD 


The method of analyzing the data is essentially one of correlation, 
the particular relationship of interest being that between attained height 
at the beginning of the year and the gain in height during the following 
year. This relationship has been expressed in terms of regression lines. 
Thus, after grouping the children into age and sex specific classes and 
then into subgroups containing only individuals of the same height 
(within one inch) two constants were calculated for the measurements 
of children in each of the subgroups; first, the average annual gain or 
the mean annual growth in height in inches during the following year 


* Grateful acknowledgement is made to Dr. Hrdli¢ka for personal assistance in 
this part of the work. 
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act 


secor 


and, second, the standard deviation of the annual gains. The average 
annual gains thus determined define the regression line and the standard 
deviations show the degree of the individual variability about the line. 

Basic data * showing the average and standard deviations of annual 
gains in height for children of given age, sex and height are shown in 
Tables 1 and 2. A specific example of the method of reading the 
values given there may facilitate the interpretation of the tables. In 
the upper left hand corner of Table 1, vertically under the caption 42, 


made, the 


which the gain was 


“8 are given three items, mean, standard deviation and number of cases, 
8 which refer to the age class 6-7. These three values. show that 16 boys, 
E 42 inches tall at 6 years of age, gained an average of 2.38 inches between 
i their 6th and 7th year and that the standard deviation of the frequency 
2 distribution of these gains equaled 0.52 inches. ‘The numbers in the 


79 


vertical margin at the extreme right in Tables 1 and 2 are the weighted 
mean and weighted standard deviation of the annual gains for the 
different age classes, irrespective of height at those ages; the numbers 
given in the lowest horizontal sections of these tables are, similarly, the 
weighted values of mean and standard deviation of gains of individuals 
of the same height irrespective of age. 
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The relationship between height at the beginning of the year and 
growth during the following year is shown graphically in the upper 
sections of Figures 1 and 2. For boys (upper section, Figure 1), 
it will be observed that gains from the 6th to 7th, 7th to 8th, 8th to 9th, 
and gth to roth years decrease with advancing age, that is, the line 
representing growth during the 7th to 8th year is placed below that for 
the 6th to the 7th year ; the line for the 8th to the 9th year is below that 
for the 7th to the 8th year, and so on. It will be noted also, despite 
some irregular fluctuations, that these lines are approximately horizontal 
or that very nearly the same actual gain is made during a particular year, 
irrespective of the absolute height of the individuals at the beginning of 
the year. Thus it appears that growth in height during the 6th to the 
10th year depends largely on age and that increase in stature is more 
or less independent of actual size. During the interval between the 
10th and 11th year, particularly for boys that are above 52 or 53 inches 
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*Data for subgroups containing less than 12 cases are omitted. In calculating 
the standard deviations Sheppard’s correction for the effect of grouping was used. 
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Fic. 1. REGRESSION Lines SHOWING THE MEAN ANNUAL Rates or GROWTH 
IN HeicuHt (INCHES PER YEAR) AND STANDARD DEVIATIONS OF ANNUAL RATES 
or GrowTH OF ELEMENTARY ScHOooL Boys or SpeEciFiep HEIGHT. 


The small numbers placed beside the lines indicate the age interval for which 
the rates apply. 
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in height, it is evident that the taller boys are growing more rapidly than 
the shorter ones. When the 11th year is reached, and thereafter as far 
as the data in this study extend, there is a definite and direct association 
between annual increments of height and height itself. It is clear, 
in fact, that during the period between the 11th and 14th year growth 
in height depends very much on actual height. Study of the lines 
representing the various age classes suggests the further fact that 
when boys reach a height of 52-53 inches an acceleration in their 
growth occurs whici is to a large extent independent of their age. Thus 
the lines for the various age groups tend to remain roughly horizontal 
for boys that are less than 53 inches tall. After that stature is reached, 
most of the lines show an upward inclination indicating that with in- 
creasing stature there is a corresponding increase in the average annual 
gain or rate of growth. 

In order to smooth the irregular fluctuations of the lines given in 
Figure 1, straight lines were fitted to them by the method of least 
squares. The resulting equations, together with the standard deviations 
of the slope constants, are given in Table 3. The slope constants of 
these lines, evaluated in terms of their deviations from zero are of 
particular interest. For the four age classes from the 6th to the roth 
year these constants are small and reference to their standard devia- 
tions shows that the lines are not significantly inclined from a horizontal 
position. This finding quantitatively substantiates the fact that during 
the 6th to the roth year the gain which a boy makes during the following 
year is not influenced by his stature at the beginning of the year. The 
slope constants of the fitted lines for the roth year and forward are 
significantly greater than zero, thus verifying the observation that 
during the adolescent period the rate of growth is associated significantly 
with actual height. 

Considering now the analysis of the data for girls, the upper section 
of Figure 2 shows for the separate age classes the relationship between 
the rate of growth and attained height. For the first three age groups 
these relationships are similar to those for boys of the same age, there 
being little association between rate of growth and actual height. Dur- 
ing the 9th and roth years, girls above 51 inches in height appear to 
grow more rapidly than those less than 51 inches. During the roth and 
11th years the relationship between size and rate of increase in size 
becomes evident and it is seen that an attained height of 51 inches 
appears as a turning point or critical stage of growth. The curve of 
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Fic. 2. REGRESSION Lines SHOWING THE MEAN ANNUAL RATES oF GROWTH 
IN HeicuHt (INCHES PER YEAR) AND STANDARD DEVIATIONS OF ANNUAL RATES 
oF GROWTH OF ELEMENTARY SCHOOL GrRLs oF SPECIFIED HEIGHT. 


The small numbers placed beside the lines indicate the age interval for which 
the rates apply. 
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relationship for the 11th to 12th year shows that the rate of growth 
becomes progressively greater the greater the attained height, except 
that the rates for the very tall individuals tend to be reduced. A strik- 
ing relationship between size and rate of growth appears during the 
12th and 13th year. In this period girls who are below 55 inches in 
height grow more rapidly the greater their actual height, while girls 
above that height grow more slowly the greater their stature. For the 
next year, 13 to 14, growth rates progressively decrease with increase 
in height. 

Summarizing the data for girls, it is clear, first, that during the 
6th through the 9th year growth depends on age and is little influenced 
by actual height; second, that after the roth year the rate of growth 
depends very largely on height, and third, that critical or turning points 
in growth occur at heights of approximately 51 inches and at 55-56 
inches. Thus, average growth is independent of size before a height 
of 51 inches is reached, growth increases with actual height between 
51 to approximately 55 or 56 inches, and after 57 inches is attained, 
average growth decreases with increasing height. 


TABLE 3 
Regression Lines Showing the Relationship Between Average Annual 


Rates of Growth and Attained Height 


In the equations, X, = height, in inches, at age n; Y, = average 
annual rate, inches per year, from age n to n + 1. The numbers in 
parenthesis are approximate values of the standard deviations of the 
regression constants. 





BOYS 


GIRLS 








.016 (+.022) Xe 
.008 (+.012) X: 
.003 (.009) Xs 
008 (+.007) Ys 
029 (+.007) Xw 
.045 (+.009) Xu 
107 (+.015) Xie 
.I22 (+.023) Xu 


.026 (+.018) Xe 
014 (+.013) X: 
.027 (+.008) Xo 
.089 (+.010) Xw 
079 (*+.011) Xu 
181 (+.019) Xu 
118 (+.015) Xu 
.165 (+.018) Xs 





* From 51 to 55 inches. 
t From 55 to 61 inches. 
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In Table 3 are recorded the results of fitting straight lines to the 
irregular lines shown in Figure 2. For the age group 12 to 13 two 
lines were fitted, one for heights from 51 to 55 inches, and the other 
for heights from 55 to 61 inches. Obviously, several of the irregular 
lines are not well represented by linear equations but the slope constants 
of the equations, viewed in connection with their standard deviations, 
indicate in a rough way the statistical significance of the association 
between height already attained and growth in height during the next 
year. 

The analysis so far made suggests a fundamental characteristic of 
growth of the maximum linear dimension during the 6th to the 14th 
year. During the early part of this period, while boys are less than 53 
inches in height and girls less than 50-51 inches, average growth is 
closely associated with age. At this time there is, with increasing age, 
a gradual diminution in the rate of growth. Children, regardless of 
their actual height, grow like other children of the same age and sex. 
When, however, girls approach a stature of 50-51 inches and boys a 
stature of 53-54 inches, a striking change occurs in the manner of their 
growth. It may be postulated that, when these critical statures are 
reached, the lagging growth processes are suddenly stimulated. In 
girls, the stimulation persists and increases in intensity until a height 
of 55-56 inches is attained; in boys the stimulating influence progregss- 
ively increases at least until a height of 60-61 inches is reached. After 
girls reach a height of 55-56 inches the accelerating influence diminishes, 
the average gains becoming less with the increase of each inch in 
stature. And, although available data are lacking, it must be postulated 
that a maximum rate for boys occurs some time after they become 61 
inches tall and that their rates of growth diminish, finally, with increas- 
ing stature. 

These findings may be regarded as extending in some particulars 
the usual conception of the well-known “adolescent acceleration” of 
growth. This acceleration or “spurt” of growth is associated usually 
with the attainment of specific chronological ages. And, while it is 
impossible to separate clearly age and attained height, it is apparent 
from these results that the accelerated phase of growth is synchronized 
more definitely with actual size than with chronological age. 

Information concerning the precise relationship of the adolescent 
acceleration of growth and the appearance of various characteristics of 
sexual maturity is not well known. However, the results here shown, 





»* -m —_ > 








STUDIES OF INDIVIDUAL GROWTH 331 


together with those reported by Boas (5), and Ritchey (8), lead to in- 
teresting speculations as to relationship between actual stature and 
sexual development. Both Boas and Ritchey have shown that children 
who are large for their age “mature” earlier than those who are small. 
In the light of these findings the hypothesis is suggested that the 
development of sexual maturity may be associated intimately with the 
length of the human body. Thus it does not seem unlikely that the 
appearance of changes characteristic of puberty may show less variation, 
if measured on the scale of body length than if measured on the scale 
of chronological age, as is usually done. 

The findings reported above are particularly pertinent, also, with 
respect to recent developments in child hygiene. During the past 
decade it has been customary to use the average values of the height 
and weight of school children as standards with which to compare 
measurements of individual children. If the measurements of an 
individual are found to deviate considerably from the average of other 
children of the same age, that individual is believed to be unhealthy. 
Recently this method of diagnosing ill health or malnutrition has been 
criticised very sharply and a number of workers have argued that a 
child’s actual size does not indicate the state of his health nearly as 
well as does his progress or gain in height and weight. From this 
point of view it is maintained that if a child’s gains during a given 
period of time deviate widely from the average gain made by children 
of the same age, that child is potentially unwell. At the present time 
standards showing average annual gains in height and weight for chil- 
dren of different ages are being suggested for general use in school 
hygiene work. Without going into either the soundness or practical 
utility of this procedure, it must be noted that no single average gain 
in height satisfactorily represents growth during any age in the adol- 
escent period. For example, it has been shown (Table 2) that the 
average yearly gain of girls 51 inches tall at 13 years of age is only 
slightly over two inches per year, while the average gain of girls 55 
inches tall at the same age is nearly three inches per year. Thus any 
attempt to set up standards with which the growth of individuals is to 
be compared should take into consideration, during adolescence, the 
actual height already attained. Until more complete data are available 
it would seem likely, therefore, that the annual rates shown in the 
lowest horizontal row of tables 1 and 2 would furnish appropriate 


averages. 
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A study of the variability of annual gains in height of children of a 
specified age and height not only provides a measure for the proper 
interpretation of the mean annual gains but it also furnishes a quan- 
titative measure of the tendency for individuals, who were alike in 
height, to become unlike after a year of growth. Put in another way, 
this standard deviation serves as an index of the differentiating or 
dispersing effect of growth and it will be of interest to inquire whether 
or not the tendency toward dispersion varies with height itself and 
whether or not it changes with age. 

In the lower sections of Figures 1 and 2, lines representing the 
standard deviations of annual increments for children of different 
height are shown for each age class. The method of representing the 
data graphically is similar to that used for the mean annual growth 
rates shown in the upper sections of the diagrams. 

Viewing the trends of the standard deviations for the first five age 
classes for boys (Figure 1, lower section), it is seen that the variability 
constants fluctuate somewhat irregularly. The slope of these lines for 
the separate ages is generally positive and, also, there is a slight tendency 
for the variabilities of rates of growth to decrease with age. On the 
whole, however, there is little evidence of an association between the 
indices of dispersion and either age or actual height, and it may be con- 
cluded that during the interval between the 6th to 11th year boys tend 
to become different with respect to height, after a year of growth, at a 
relatively uniform rate. During the 11th to 12th year there is a 
marked increase in the standard deviations, but there is still no con- 
clusive evidence that the taller boys differentiate more rapidly than the 
shorter ones. However, the line representing the standard deviations 
for the year of growth from 12 to 13 is inclined sharply from the hori- 
zontal position, indicating a direct association between height itself and 
the tendency toward divergence in height. During the last age for 
which data are available, the constants of dispersion are large, but the 
line representing this age is not markedly inclined from the horizontal, 
again indicating that actual height does not change materially the rate 
of dispersion. 

Turning now to the variability of growth rates for girls, it is seen 
(Figure 2, lower section) that the lines representing the different ages 
show considerable irregular fluctuation. During the 6th to 7th, 7th to 
8th, 8th to 9th, and goth to roth years, these lines are nearly horizontal 
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and almost superimposed upon each other. There is little association 
between age or height and variation in rate of growth. In the interval 
between the 1oth and 11th year, and thereafter through the 13th and 
14th year, the lines representing the changes in variation of growth are 
inclined definitely from the horizontal position, although there are, 
apparently, no great differences in the relative positions of the lines 
representing the different age classes. It may be concluded, therefore, 
that variability of growth, or the tendency for a year’s growth to make 
individuals different with respect to height, is, during adolescence, 
greater for the taller girls than for the shorter ones and that age has 
little influence on the dispersing effect of growth. 


SUMMARY 


1. This paper represents the first part of a study of growth by the 
“individual” or “longitudinal” method. By definition this method 
involves the use of seriatim observations of the same individuals and 
is thus differentiated from the more usual “average” method, in which 
growth changes are inferred from observations on different individuals 
measured at different periods in their growth. 

2. The material, which was collected by the U. S. Public Health 
Service between 1922 and 1928 at Hagerstown, Maryland, deals with 
the growth in height of elementary school children. The data used 
are the annual measurements of height, on the average five measure- 
ments per child, of approximately 2,400 white native-born children. The 
analysis consists of the calculation of the average and standard devia- 
tion of annual gain in height, in inches per year, of children of given 
age and sex and of the same height at the beginning of the year. The 
principal results of the study are reviewed briefly as follows: 

(a) For boys, mean annual rates of growth in height decrease regu- 
larly from the 6th through the 1oth year of age. During this period 
growth in height is largely independent of height itself. The adol- 
escent acceleration in growth begins quite abruptly, regardless of age, 
when boys reach a height of 52-53 inches and continues until a height 
of at least 60-61 inches is reached. During this accelerated phase of 
growth there is a marked positive correlation between the average rate 
of growth and height itself; that is, the greater the stature, between 
55 and 61 inches, the more rapid the rate of growth. 
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(b) For girls, average annual rates of growth in height decrease 
regularly from the 6th through the oth year, and are independent of 
attained height. The adolescent acceleration for this sex begins when a 
height of 50-51 inches is reached and continues until a height of 55-56 
inches is reached. After the latter stature is attained there is a marked 
decrease in growth rates. Throughout the adolescent period, irrespec- 
tive of age, there is a definite association between average growth in 
height and height itself. 

(c) Viewing as a whole the results summarized in (a) and (b) 
above, it is concluded that the adolescent acceleration and deceleration of 
growth in height is synchronized closely with actual height and that both 
the acceleration and the deceleration tend to occur more particularly at 
certain points on the scale of height than on the scale of chronological 


age. 
(d) Study of the variability of annual gains in height, in age and 
sex and height-specific classes, shows that during the adolescent accel- 
erated phase of growth there is a slight positive association, more 
marked for girls than boys, between the height of a child and the 
variability of his gain in height during the following year. 
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== N THE summer of 1932 the writer was privileged to lead 
i) the field party in physical anthropology of the Laboratory 
H of Anthropology, Santa Fe, New Mexico. The Seminole 

== Indians of Oklahoma were chosen as the subjects of the 
field study. In the course of the study genealogies of 2056 Seminoles 
and Seminole-breeds were secured. These have been analyzed in detail 
as presented in this paper. In addition a historical study of population 
has been undertaken, based mainly on Swanton (9), MacCauley (7), 
and Nash (8). We shall, therefore, present the material in two main 
sections. 


= 


POPULATION 


A discussion of the population of the Seminole is a necessary pre- 
lude to any analysis of vital statistics. We shall later discuss the 
problem of mortality among the Oklahoma Seminoles, interpreting the 
data in the light of the fluctuation in total number and racial make-up 
of the group. 


Swanton’s (9) work on the Creek Indians and their neighbors contains prac- 
tically all of the data available on the numbers of the early Florida Seminoles. 
The total population of the Lower Towns is given (p. 435) : 


Spanish census of 1738 (men) 
French census of 1750 (men) 
Census of 1760 (men) 

Census of 1761 (hunters) 
Taitt’s census of 1772 (gunmen) 
Marbury 1792 (men) 

Hawkins 1799 (men) 

U. S. Census 1832 (souls)* 


* Giddings (4, p. 70) says that in 1822 a Sub-Agent for the Florida Indians 
estimated their number as 5,000. In 1823 the Indians themselves returned a count 
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In accordance with general usage (especially Bartram) the Lower 
Towns are the true or older Seminole. The contact of this group with 
the Apalachee and Apalachicola resulted in a partial assimilation of 
these two tribes * into the Seminole.* It is thus important to remember 
that the earliest figures for total male population include captured 
remnants of the earliest Floridian Indians. 

The figures above given are, except for the 1832 census, for male 
population only. It is difficult to estimate total population, but Swan- 
ton (9, p. 433) comments on a Yuchi male population in 1792 of 300 
men as indicative of a total population of over 1,000. It would seem, 
therefore, that the numbers of “men,” “hunters,” or “gunmen,” form 
approximately one-third, or a little less, of the total population, em- 
bracing women and children as well. 


Bartram (2, p. 209) said of the Seminoles: “All of them, I suppose, would not 
be sufficient to people one of the towns of the Muscogulge; for instance, the 
Uches, on the main branch of the Apalachucla River, which alone contains near 
two thousand inhabitants.”* Swanton (9, p. 440) observes of this: “He probably 
much exaggerated the number of Yuchi, but there is reason to believe that his 
estimate for the Seminole was not far wrong. Upon the whole it appears likely 
that the older Seminole with whom Bartram had to deal, those living in the Penin- 
sula before the Creek-American War, constituted about one-third of the total 
number after the refugees from the Upper Creeks had been incorporated, and this 
would make them 1,500 or a little more.” 

Bell, agent for the Indians in Florida, listed in 1821 some 34 villages of which 
16 belonged to the old Seminoles, and 15 to the immigrant Creeks (or new 
“Seminoles”), the remaining three to Negroes settled among the Indians. The 
one to two ratio of old to new Seminoles is not retained in the number of villages, 
but Swanton (9, p. 406) observes that the towns of the newcomers were more 
populous, so that actually, in bulk of numbers the proportion of refugee Creeks 
to old Seminoles was present. 


of 4,883, exclusive of Negroes. Penieres, U. S. Agent, estimated 1,200 warriors 
and a total population of 3,000 in 1821. Swanton (09, p. 440) accepts 4,000 as a 
general average. The census of 1832 probably included many Creeks. 

*In 1638 there were 16,000 Apalachees, and in 1676 only 5,000. In 1703-04 came 
the disastrous Creek invasion (Swanton, 9, p. 121). 

*“Tt is to the Seminole that most of the scattered bands of the Apalachicola 
went” (Jbid., p. 134). In 1832 some 239 Apalachicola Indians and seven slaves 
were removed to Okmulgee, Oklahoma (p. 134). 

*Bartram (2, p. 386) says of the Yuchi that they had 500 warriors and a popu- 
lation of 1,000-1,500. In 1832 two Yuchi settlements had a total population of 


1,139 (Swanton, 9, p. 433). 
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TABLE 1 
Seminole Population From 1834-1928 
Based on Swanton (7) and U. S. Indian Office Returns 
OKLA- FREED- OKLA- FREED- 
YEAR FLORIDA HOMA MEN TOTAL YEAR FLORIDA HOMA MEN TOTAL 
U. S. 1868 .... 1,950 1,950 
1836 .... 3,765 3,765 1869-70... 2,136 2,136 
1837 .. 5,072 5,072 1871 .... 2,300 2,300 
1838 .... 3,565 3,565 1872 ... 2,398 2,398 
=~ ae 3,765 1873-5 .. 2,438 +... 2,438 
ae a 3,612 1876 .... 2,443 100 2,543 
1843 .... 3,824 3,824 1877-8 . 2,223 200 2,423 
1844 .... 3,136 3,136 1879 .... 2,560 2,560 
1880-1 .. 2,667 2,667 
School- 1882 .... 2,700 2,700 
craft 1883-7 .. 3,000 3,000 
BO 2.0 one 9,290 3,250 1888 .... 3,050 3,050 
1847 .... 370 1,500 1,870 1889-91 .. 2,600 2,600 
1850 . 348 1,500 1,848 1892 .... «++ 3,000 3,000 
1893-4 .. 450 3,000 3,450 
U. S. 1895 .... 565 2,900 3,465 
aks -++ 2,500 2,500 1806 .... 565 2,000 2,565 
1853 ... 500 2,500 3,000 1807 .... 565 2,900 3,465 
1855 . 500 2,500 3,000 1898-9 .. 575 2,900 ... 3,475 
1900 .... «-- 3,000 575 3,575 
School- Sl acco Se Bee one » Se 
craft 1902-4 .. 358 2,750 ... 3,108 
1855 .... 2,500 2,500 1905 .... 358 2,009 950 3,407 
1857 .... 2,500 2,500 1906 .... 358 2,132 979 3,460 
1907 .... 358 2,138 986 3,482 
U. S. 1908-9 .. 358 o 986 3,482 
1857 .... 1,907 1,907 739 * 
1910 .... 358 2,137 986 3,481 
School- IQlI-2 .. 446 2,137 986 3,560 
craft 1913 .... 600 2,133 986 3,719 
oe 1,870 1,870 1914 .... 562 2,133 986 3,681 
IQIS .... 587 (1,254 
U.S. 887 T 986 3,705 
2 2,060 2,060 1916 .... 574 2,141 986 3,701 
1859 .... 2,253 2,253 1917 .... 586 2141 986 3,713 
ib: kobe 2,267 2,267 1918 .... 585 2,141 986 3,712 
1865-6 .. 2,000 2,000 I919-24.. 573 2,141 986 3,700 
Se 2,236 2,236 1924-28.. 506 2,141 986 3,633 





* Lower number equals mixed bloods. 


t Mixed blood: % plus 478; %4 minus 409. 
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The conclusion is warranted, therefore, that the number of Semi- 
noles prior to about 1800 was approximately 1,500 (old or true Semi- 
noles). The total number in 1832, the date of removal to the West, 
was about 4,500, a figure which includes both the old and new (Creek 
refugee) Seminoles. 

Not all of the Seminoles were removed to the West, for some of 
them fled to the fastness of the Everglades. 


The first attempt to enumerate the Florida Seminoles (hereinafter used in the 
modern sense) was that of MacCauley (7, p. 484) who in 1880 listed 208 indi- 
viduals. Swanton (9, p. 441) quotes the Indian Office as estimating 450 in 
1893-4; 565 in 1895-7; 575 in 1898-1900; 358 in 1902 and following years; 446 in 
1911; 600 in 1913; and 562 in 1914 (See also the accompanying Table 1). 
Hrdlitka (6, p. 65) stated that in 1922 there were between five and six hundred. 
Nash (8, p. 23) lists the Census of 1930 as totaling 578, including 10 mixed bloods. 

If we consult the general trend it is probably correct to assume a present-day 
population of Florida Seminoles as about 500. Of them Swanton (9, p. 441) 
states: “There is known to be a considerable admixture of Negro blood . . . but 
the amount of White blood is practically negligible.” 

The number of Seminoles removed to Indian Territory (now Oklahoma) is 
not absolutely certain. Giddings (4, pp. 254-5) states that by 1840 upwards of 
2,000 Indians and Exiles (Negroes) were living in Cherokee lands, and mentions 
that in 1841 an additional 250 Seminoles, plus 14 Mickasukies, left Florida for the 
West. Swanton (9, pp. 440-1) offers the following populations, including Freed- 
men,” for the Oklahoma Seminoles: 3,765 in 1836; 5,400 in 1837; 3,500 in 1838-43; 
2,500-3,000 in 1844-56; 1,907, by actual census, in 1857; * 2,500 in 1872; and 2,500- 
3,000 in the present time (See also accompanying Table 1‘). 

The Bureau of American Ethnology, (BAE II, p. 501) stated the Seminole 
population in Oklahoma to be, in 1907, a total of 2,138, “largely mixed with 
Negro blood,” in addition to 986 Freedmen. Swanton offers for 1908 a total of 
1,399 full-bloods and 739 mixed bloods, exclusive of the Freedmen. In 1910 there 
were 1,503 Oklahoma Seminoles (pure bloods?). 

Swanton concludes “that the actual full bloods, could the truth be known, would 
be found to number a mere handful” (9, p. 441). And again: 

“The number of Creek and Seminole full bloods has also declined progressively. 
In 1908 rather more than half of both were returned as full-blood Indians, but I 
am confident that the actual number is very much smaller. . . . The Indian blood 
. . + appears to be spreading out continually, but it is spreading over a body of 
White and Negro blood ever greater in amount, while the Indian blood becomes 
less and less.” (p. 456) 


*Freedmen were found, in 1905, to comprise about one-third of the total 
population. 

*This must exclude Freedmen. 

"In 1850-1 ca. 300 Freedmen and half-breeds fled to Mexico (Giddings, 4, p. 
306; BAE II, p. sor). 
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With this statement I am entirely in agreement, except that I am 
inclined to think there may be more Indian full-bloods than Swanton 
intimates.* By this I mean that though there may be very few full- 
blood Seminoles and full-blood Creeks, there are quite a number who 
are full-blood Creek plus Seminole. I must, of course, reserve the 
general fact that both groups are prone to the inclusion of White and 
Negro blood from distant sources. In the treatment of data I desig- 
nated as “full-blood” individuals in whose genealogy no alien blood 
had entered for three or four generations. But Indian blood is on the 
wane. It is but a matter of time before the White tide flows in all 
Indian veins. 

We may offer, by way of summary of the population question, the 
averages presented by Swanton ® (9, p. 456): 


As a corollary of the population problem we are interested in the 
distribution of Seminoles in villages, for these towns or villages later 
on gave rise to “bands,” which became distinct and important political 
entities. 

Bartram (2, p. 462) lists the Seminole towns as follows (1778) - 


Suola-nocha 
Cuscowilla or Aluchua 
Talahasochte 
Caloosahatche 

Great Island 


Trader’s names. 


Hawkins enumerates the following : O-co-nee, Sau-woog-e-lo, Eu-fau-lau, Tum- 
mault-lau, Pa-la-chooc-le, and Hitch-e-tee. Of these Eu-fau-lau, only, belonged 
to the Muskogee proper (Swanton, 9, p. 400). 


*The Office of Indian Affairs makes no pretense of distinguishing degree of 
blood (Part 4 of Senate hearing 1929). 

* No attempt is made at assessment of blood. Freedmen included in Oklahoma 
figures. I would place the present number nearer 3,000. 
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Penieres, in 1821, divides the Creeks into Mekasousky, Souhane, Moskoky, 
Santa-Fe, Red-stick, and Echitos. The Seminoles are divided into the Larchivue, 
Olkevuaha, Chockechiatte, Pyakle-kaha, Tale-houyana, and Topkelake (Swanton, 
9, p. 404; Hrdlitka, 6, p. 61-5). Bell, in 1821 listed 16 old Seminole towns, 15 
new (refugee Creek) Seminole towns, and 3 Negro towns. Morse, at about the 
same time listed 21 towns,” with a total population of 6,385, of which 1,400 were 
Mikasukis (Swanton 9, pp. 408-9). 


When the Seminoles first arrived in Oklahoma they settled in 27 
towns or bands (1845) which a year later were reduced to 26. The 
number was gradually reduced until in 1912 there remained only six 
towns or neighborhoods which retained their square grounds, the 
symbol of group unity. One of these, the Mikosaki ground, was 
located near Seminole, Oklahoma. 

In 1932 the Seminole Council was re-organized. There were four- 
teen bands, two of which were Freedmen bands (13 and 14). 


. William Cully Band 8. Echo Emartha Band 
. Tom Palmer Band 9. John Letka Band 
Yaha Harjo Band 10. Thomas Little Band 
Kin-ke-he Band 11. Nulcup Harjo Band 
. George Jones Band 12. Tom S. McGiesey Band 
. William Conner Band 13. Caesar Brunner Band 
. Okoske Harjo Band 14. Dosar Barkos Band 


These bands have quite apparently lost any vestige of ancient tribal 
organization. They are really no more than neighborhood aggregations 
under a locally esteemed “Band Chief,” elected by the members of the 
band by vote. According to informants each band theoretically still has 
its own square ground, but we heard of only four such grounds. The 
“Church” groups do not have them; it is only the “Stomp-dance” bands 
that retain the old band meeting place. Up to within several years each 
square-ground had 14 encampments around it, one for each band. 
Now this, too, has gone, and only the old-timers and their adherents 
cling to the square-ground as a symbol of group consciousness. It is 
interesting to observe, however, that the Church Group have trans- 
ferred the pattern to their camp-meetings. Each participating Band has 
its own special encampment on the outskirts of the ground consti- 
tuting the central religious meeting place. 


* “This appears to include merely the uppermost Seminole towns, along with 
some which properly belong to the Lower Creeks” (9, p. 409). 
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MORTALITY 


In round numbers the total population of the Seminoles in Florida 
has decreased from an average 3500-4000 prior to the westward 
removal, to an average 400-500 since that time, ie. from 1840. The 
total population of the Seminoles in Oklahoma has ranged from an 
early 3500, on the average (up to about 1850), to a very consistent 
average of about 3000, including the Freedmen, who number about 
1000. For the purposes of discussion, therefore, we shall accept the 
round number averages of 500 for the present day Florida Seminoles, 
and 2000 for the Oklahoma Seminoles, excluding all Freedmen in 
both groups. 

From 1898 to 1906 the United States enrolled all members of the 
Five Civilized Tribes** for the purpose of extinguishing tribal land 
titles and re-allotting such land in severalty. This enrollment—in 
reality a detailed census of the people—gave the age and, as far as 
possible, the blood kinship of each individual. Since the closing of 
the rolls Judge J. B. Campbell of Holdenville, Oklahoma, has com- 
piled an “Index” of the Seminole rolls, arranging the data by census 
cards, giving name, age, and kinship wherever possible. This Index 
was made available to me through the courtesy of Mr. Spencer Norvell, 
Mr. J. Read Moore, and Judge M. S. Robertson, of Wewoka, Okla- 
homa. In addition, through the courtesy of Mr. Allen Crain of 
Sasakwa, Oklahoma, I have had access to duplicates of the original 
census cards, belonging to the Seminole Nation, in order to verify cer- 
tain discrepancies and to trace in more detail certain kinships. The 
Index was published in 1925 and gave all deaths of enrolled individuals 
officially recorded to that date. 

The Index was a constant companion in all our field work. Each 
adult was questioned regarding the accuracy of his or her enrollment, 
and requested to give all pertinent familial data subsequent to the 
closing of the rolls. Most important of all, information was sought 
concerning the age at death, or year of death, so that death-age could 
be computed from the rolls. 

As a result there is available for the present study information on 
the age of 2056 individuals, for the most part Seminoles, but including 
also some Creek, White, and a few Negro mixtures. There are also 
data on the age at death of 463 individuals, presumably representing the 


*™ Creeks, Cherokees, Choctaws, Chickasaws, and Seminoles. 
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mortality occurring since 1898 and 1907, the dates of the original 
enrollment and the “new-born” enrollment respectively. The mortality 
figures are only approximate, for in many instances the fate of this or 
that individual was unknown even to his kin. There is also a pro- 
nounced tendency to forget the birth and early death of children * in a 
long series of brothers and sisters. Among the earlier Indians (early 
part of this century) birth was such an annual or bi-annual affair that 
one or two missing in a mental recount was not cause for perturbation. 
The younger generation have fewer children and they are getting rela- 
tively good care, especially in infancy. There are still, however, a 
goodly half of the population to whom pre-natal and post-natal hygiene 
are unknown. These factors must, therefore, be taken into consider- 
ation when evaluating the data to be presented. 

The total population of the Florida Seminoles was stated by Mac- 
Cauley (7) in 1880 to be 208. This is certainly at a variance with the 
average population of 500 generally accepted. It is probable that he 
did not get to all the camps, many of them “lost” in the Everglades. 
From the figures given by him I have calculated Table 2. 


TABLE 2 


Age and Sex Distribution of Florida Seminoles, 1880 





FEMALES 
No % 





Below 5 years " 13 
5 to 10 years . 10 
10 to I5 years " 8 
15 to 20 years . 10 
20 to 60 years . 46 
Over 60 years : 9 


96 








MacCauley observes of the foregoing: 
In this table it will be noticed that the total population consists of 112 males 
and 96 females, an excess of males over females of 16. . . . It will also be 


* Indeed, many of these were never reported to the Superintendent of the Five 
Civilized Tribes of Muskogee. 
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observed that between twenty and sixty years of age, or the ordinary range of 
married life, there are 38 men and 46 women; or if the women above fifteen years 
of age are included as wives for the men over twenty years of age, there are 38 
men and 56 women. . . . Notice, however, the manner in which the children of 
these people are separated in sex. At present there are, under twenty years of 
age, 66 boys, and under fifteen years of age, but 31 girls; or setting aside the 12 
boys who are under five years of age, there are as future possible husbands and 
wives, 54 boys between five and twenty years of age, and 31 girls under fifteen 
years of age—an excess of 23 boys. . . . There are now but 17 persons of the 
tribe over sixty years of age, and no unusual mortality has occurred, certainly 
among the adults, during the last twenty years. Of the 84 persons between 
twenty and sixty year¢ of age, the larger number are less than forty years old; 
and under twenty years of age there are 107 persons, or more than half the whole 
population. The population tables of the Florida Indians present, therefore, some 
facts upon which it may be interesting to speculate. 


The disparity between the sexes which so badly puzzles MacCauley 
is, I think, intrinsic evidence of the probability that he has not tabu- 
lated the entire population. Later available figures substantiate neither 
the numbers nor the sex ratio, though the general age grouping is not 
greatly changed. 

Nash (8) offers data from the 1930 Census, for which I have 
calculated the averages given in Table 3. 


TABLE 3 


Age and Sex Distribution, Florida Seminoles, 1930 





MALE FEMALE 





Under 1 year 
Ito 3 years 
4 to 9 years 

10 to 19 years 

20 to 29 years 

30 to 39 years 

40 to 49 years 

50 tod 59 years 

60 to 69 years 

70 to 79 years 

80 to 89 years 

Over 90 years 


-— 
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The foregoing figures include 10 “mixed bloods” and 568 “full- 
bloods.” 

In the light of these data MacCauley’s observations do not hold, or, 
the only other alternative, there has been a relatively tremendous in- 
crease in numbers in the past 50 years. 


MacCauley stated that “more than half the whole population [was] under 
twenty” (his actual figures say 58.8 per cent). According to Nash’s estimates 41.8 
per cent are 19 or under, 59.0 per cent are 29 or under, and 76.2 per cent are 39 
or under. 


The fact remains that the great bulk of the population, about 75 
per cent, are early middle-age or less. If this can be construed as evi- 
dence, by inference, of an early mortality it is extremely significant. 


TABLE 4 


Age and Sex Distribution of Oklahoma Seminoles 1898-1906 





FREQUENCY PERCENT OF TOTAL 
Both 








9.58 
7:97 
17.55 
15.02 
10.94 
11.86 
10.35 
8.99 
4.86 
4-37 
4.52 
4-13 
1.70 
1.65 
1.65 
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In Table 4 I have tabulated the age and sex distribution of the 2056 
Oklahoma Seminoles upon which I secured age information. The data 
are grouped into the customary five-year periods. If this table be 
analyzed the following grouping occurs: 


0-29 0-39 
74-5970 83.75% 
74.80% 84.19% 
74-7190 83.947 


TABLE 5 


Mortality of the Oklahoma Seminoles, 1898-1932 
Compared With the Mohave and Chemehuevi, 4910-1930 





MOHAVE AND 


— CHEMEHUEVI 





Frequency Percentage Percentage 
M. F. Both M. F. Both 








7-94 
10.46 
18.41 

8.36 

7-53 
10.00 
13.38 

7-53 

7-53 

1.67 

5-43 

6.27 

2.92 

2.09 

3.34 


0.04 
0.08 


0.04 
0.08 


0.04 
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As is shown by the total number of males and females there is no 
pronounced sex difference: 50.4 per cent (1036) males, 49.6 per cent 
(1020) females. This general proportion is not maintained in the 
earlier years, especially below 19, for there are more younger females 
than there are younger males. The ultimate achievement of the observed 
total sex ratio is due to the fact that there are more males than females 
in the older age groups. 

The important fact, however, is the relatively great preponderance 
of young people in the total population: 55.37 per cent below 19 years 
of age, 74.71 per cent below 29, and 83.94 per cent below 39—figures 
in substantial agreement with those for the age-groups of the Florida 
Seminoles. The Oklahoma Seminoles, as for the census of 1898 and 
1906, are essentially a population among whom old age, i.e. used in the 
sense of past late middle age, is relatively infrequent. 

This is graphically depicted in Table 5 in which are presented the 
deaths of the Oklahoma Seminoles, grouped in five-year age intervals. 
The data are grouped numerically and by percentage for each sex and 
for total number in each age-group. In addition there is presented the 
percentage, similarly grouped, for the full-blood Mohave and Cheme- 
huevi Indians studied by Clements (3). The curve for the percentage 
in the totals of each age-group, and for the several tribes, is presented 
in Figure 1. 


FIG t 


MORTALITY (BY AGE GROUPS) 
AMONG AMERICAN INDIANS 
——— SEMINOLE (ORLANOMD 
---— wont 6 CME 


There are two rather marked differences between the two sets of 
data: the low infant mortality and the greater death frequency in post- 
adolescent years among the Seminoles ; and the relative peak of old age 
death among the Mohave and Chemehuevi.** 


* Though compared to the Whites the peak is practically non-existent. 
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As mentioned earlier the figures for total percentage of infant mor- 
tality, ie. between birth and one year, among Oklahoma Seminoles, are 
probably incomplete. This is apparent when the percentage is com- 
pared with the percentages of totals for other groups (taken from 
Clements ). 

Mohave and 


Seminole Chausiibeid Whites Indians Negroes 


8.85 21.30 16.10 21.10 16.70 
9.93 7.70 5.60 13.60 6.30 
18.79 30.30 21.70 34.70 23.00 


TABLE 6 


Death-rate of the Oklahoma Seminoles, 1898-1932 





MALES FEMALES BOTH 
Living Dead % Living Dead % Living Dead % 








81 19 23.45 116 18.96 41 20.81 
25 32.89 88 23.86 46 
44 28.02 204 21.07 87 
20 14.18 168 13.09 
18 14.51 101 15.84 
24 17.51 107 17.75 
32 = 30.47 108 25.00 
18 16.51 22.36 
18 34.61 37.50 
9.30 12.76 
32.50 18.86 
28.74 39.39 
50. 38.09 
20.41 29.41 
40. 50.00 
40.15 85.71 
20. 22.22 
66.66 50.00 
100. 100. 
100. 
100. 
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The frequency of deaths during post-adolescence and early matur- 
ity is even more marked among the Seminole than among the Mohave 
and Chemehuevi. As Clements points out this is typical of the Indian 
as a race, for the Whites have a late middle-age and old-age peak while 
the Negroes have a middle-age peak. Among the Seminoles the post- 
adolescent peak is certainly due to pulmonary disturbances. 

In Table 6 the death-rate has been presented, in terms of the total 
number living and dying in the several age-groups. This table again 
suffers from inadequacy of information. But, in general, it substanti- 
ates the statements already made concerning the frequency of death. 
If the percentages for the rates be converted into number per 1000 of 
the population, the rate 208.1 for infants, o-1, falls rather close to that 
stated by Aberle (1) for the Pueblo children, 246.7. 

The data on the length of life and mortality among the Oklahoma 
Seminoles are graphically summarized in Table 7. 


TABLE 7 


Length of Life and Mortality of Oklahoma Seminoles, 1898-1932 





AGE DEATH MORTALITY 
DISTRIBUTION DISTRIBUTION RATE 
BOTH SEXES BOTH SEXES BOTH SEXES 


No. % % 








20.81 
18.60 


ee 
onl 


10-19—Adolescence 
20-39—Early Adult 
40-59—Middle Age 
60-79—Old Age 

80 +—Senility 

Birth through adolescence 
Birth through early adult 
Birth through old age 


ENB 


30.76 
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nm 
roa) 





We may conclude as follows: 


(1) Infant mortality among the Seminoles of Oklahoma is not as 
high as stated by Clements for the Mohave and Chemehuevi. But 
since the data are admittedly inadequate it is probable that the mor- 
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tality is much the same, for the death-rate per thousand is not so 
markedly different. 

(2) There is a pronounced peak of death, among the Oklahoma 
Seminoles, occurring early in the third decade. There is no old age 


peak. 
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A BIOMETRIC STUDY OF THE ENDOCRINE 
ORGANS IN RELATION TO MENTAL 
DISEASE. PART I' 


BY RAYMOND PEARL, MARJORIE GOOCH 
AND WALTER FREEMAN 





THE PROBLEM 


=iiE problem with which the present paper is concerned is 
i) the determination, by appropriate biometric methods, of the 
differences between four broad groups of psychiatric 
jj patients in respect of the average weights of their endo- 
crine organs, and in respect of the individual variation and correlations 
of these weights. Modern psychiatry conveniently divides mentally 
diseased persons into four broad groups, on the basis of the behavioristic 
symptoms and manifestations of their disease, as follows: Cycloids, 
Paranoids, Schizoids, and Epileptoids. Unfortunately these diagnostic 
categories are not wholly mutually exclusive. But for the purposes of 
the present analysis each individual is put into one or another of the 
categories according to the preponderance of clinical evidence.? Sub- 





*From the Department of Biology of the School of Hygiene and Public Health 
of the Johns Hopkins University. Two of the authors [R. P. and M. G.] are 
solely responsible for the analysis and discussion of the data in this paper, and for 
its writing. The weights and measures were taken by the third author [W. F.], in 
the course of routine post-mortem examinations, made in the Blackburn Laboratory 
of St. Elizabeth’s Hospital, of persons dying in that institution, where for some 
years he was Pathclogist. 

We are greatly indebted to the Josiah Macy, Jr. Foundation for a grant to the 
Department of Biology, to aid in the carrying out of this work. 

Owing to the length of this paper it is unfortunately necessary to publish it in 
two parts. Part II will appear in the next number of Human Buotoey, and will 
deal with the parathyroids; hypophysis; gonads; epiphysis; thymus; endocrine 
inter-correlations ; endocrine pattern of the insane; and summary and discussion. 

* The disposition of each case here included, relative to psychiatric diagnosis, 
was checked and finally determined by Dr. Nolan D. C. Lewis, of St. Elizabeth’s 
Hospital. 
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stantially all individuals coming to autopsy during the period covered 
by the investigation are covered in the records. The material there- 
fore includes some paretics, arteriosclerotics, seniles, and traumatic 
cases, as well as the so-called pure psychiatric types. But all are classi- 
fied upon an individual behavioristic basis, regardless of the etiology of 
the mental disease. 

What then are the quantitative endocrine patterns for these four 
groups ? 

MATERIAL AND METHODS 

The total material available comprises 1337 individuals. These are 

divided by race (color) and sex as follows: 


Males Females Totals 
, Ope - 571 235 806 
By occa nwa 320 | 211 531 
TOD sz. cies 891 446 1337 


But among these 1337 patients 30 were not assigned to a definite 
psychiatric group. So then we are left with the following race and sex 
groupings of the material actually used in this study. 


Males Females Totals 
Wee «cenweuse 564 228 792 
ee. covane os 307 208 515 
WO. deaeeixe 871 436 1307 


It thus appears that 60.6 per cent of the patients here used were 
whites, and 39.4 per cent Negroes. Of the whites, 71.2 per cent were 
males, and 28.8 per cent were females. The corresponding figures for 
the Negroes are 59.6 per cent males and 40.4 per cent females. The 
difference in the sex distribution of the two racial groups is mainly due 
to the fact that St. Elizabeth’s Hospital fulfills two functions—one as 
the principal mental disease hospital for the armed forces of the United 
States; the other as the mental disease hospital for the civilian popula- 
tion of the District of Columbia. The Hospital’s female population and 
the major portion of its colored male population come largely through 
the latter connection, while its white male population is a composite 
from both sources. 

The methods used in making the autopsies and collecting the data 
have been sufficiently described by Freeman,* and therefore need not be 
repeated here. 


*Freeman, W. The weight of the endocrine glands. Biometrical studies in 
psychiatry, No. 8. Human Buiotocy, Vol. 6, pp. 489-523, 1934. 
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The material has certain serious limitations, that should be kept 
clearly in mind throughout. These are, first, that it relates wholly to a 
mentally diseased population. Every person included had, and died with 
if not of, some mental disease. There is available no properly com- 
parable sample from a normal population for comparison. Nor have 
we any justly comparable sample, that, if not “normal” in the sense of 
“without evident pathology of any sort,” can be put into the category 
alternative to a mentally diseased one. That is to say the present data 
can be compared with similar data for persons “not mentally diseased” 
only by culling very heterogeneous materials from the literature, mostly 
European or Asiatic. This is a serious defect when the attempt is 
made to reach a sound, accurate, quantitative description of the endo- 
crine pattern specifically associated with particular types of mental 
disease. It means that at present, and until there has been slowly 
built up a sound and considerable body of general human organ-weight 
data, any conclusions regarding sub-classes relative to general pathology, 
race, etc., such as we are here dealing with, must be extremely cautious 
and tentative. 

In the second place it must be remembered that we are dealing with 
hospital autopsy records, where all the individuals died of something or 
other, many of which lethal agents undoubtedly altered in their progress 
the biologically normal weight relations of the parts. But in what manner 
we do not know, and have no way of finding out from data of the 
present type. For example, the weight pattern of the endocrine organs 
of a cycloid patient may have been quite different three or four years 
before he died and while he was enjoying good health (except for his 
mental difficulties) from what they were found to be at death. Again, 
as every anthropologist knows, the length of the dead cadaver is quite 
a different thing from the stature measured on the living. And the 
same applies also to body weight. 

These points are not brought out as a counsel of despair, but merely 
to bring clearly home to the reader the great logical difficulties that 
inhere in any attempt to deal effectively with broad biological problems 
upon the basis of human post-mortem material. If a corps of patholo- 
gists could be empowered to kill off and immediately autopsy, with 
gross and microscopic study, ten to twenty thousand normal healthy 
human beings of assorted ages, who had been previously thoroughly 
studied by a corps of physical anthropologists, the autopsy records being 
planned and supervised at all stages by a corps of biometricians, the 
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results obtained would permanently and profoundly alter the outlook of 
pathological anatomy ever thereafter. But this is, of course, an obvious 
impossibility. And since it is we must go on as we do; slowly—how 
slowly—building up out of little and imperfect fragments the body of 
knowledge of this aspect of human biology. 

The biometric methods used were those that have become standard. 
The original data were transferred to Hollerith punched cards for 
sorting and tabulation. Such new analytical methods as are used in 
this paper will be described in connection with their usage. 


GENERAL CHARACTERISTICS OF THE MATERIAL 


Psychiatric Groups 


Table 1 shows the distribution of the material relative to race, sex 
and psychiatric groups. 


TABLE 1 
Absolute and Relative Distributions by Psychiatric Groups 





WHITE WHITE NEGRO NEGRO 
PSYCHIATRIC MALES FEMALES MALES FEMALES 





Per cent N Percent N Per cent N Per cent 





Cycloids 13.29 31 s-:13.60 14.66 36 = s:17.31 
Paranoids 37.94 88 38.60 18.24 53 25.48 
Schizoids 42.56 98 42.98 54-07 95 45.67 
Epileptoids .... 6.21 II 482 13.03 24 11.54 





Totals . 228 100.00 . 208 100.00 





From Table 1 the following points are to be noted: 

1. In this sample the schizoids form the largest psychiatric group 
in the case of both races and both sexes. This accords with general 
experience. For example, a recent report of the Department of Mental 
Hygiene of New York* says (p. 190): “Dementia praecox furnishes 


*Department of Mental Hygiene. Annual Statistical Review of Patients with 
Mental Disease in the State Hospitals and Licensed Institutions, 1931. New York 
(Burland Printing Co.), 1932. Pp. 153-204. 
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the greatest proportion of cases in all the racial groups.” Nearly as 
numerous as the schizoids in the present experience, both absolutely 
and relatively, are the paranoids among the whites. But among the 
Negroes the paranoids are not nearly so numerous relatively as among 
the whites. Among the whites the cycloids are somewhat more than 
twice as numerous relatively as are the epileptoids. In the Negroes of 
this sample these two psychiatric groups are of nearly the same relative 
size. 

2. The psychiatric group pattern of the Negroes in this sample 
differs from that of the whites in showing a greater relative frequency 
of cycloids, schizoids, and epileptoids, accompanied by a marked lower 
relative frequency of paranoids. This result appears generally consonant 
with what we know of American Negro psychology. As a people they 
would seem less likely than whites to produce paranoiacs. 

3. The racial difference in psychiatric grouping may be shown in 
another way. Of all the persons included in the sample 60.6 per cent 
are white and 39.4 Negroes. But of the 411 paranoids in the sample 
73.5 per cent are whites and 26.5 per cent Negroes. There are in total 
599 schizoids in the sample, of whom only 56.4 per cent are white 
while 43.6 per cent are Negroes. Of the 110 epileptoids only 41.8 per 
cent are whites as against 58.2 per cent Negroes. Finally in the cycloid 
group 56.7 per cent are whites and 43.3 per cent Negroes. 

4. The agreement between males and females among the whites in 
this sample in respect of relative frequency of psychiatric types is 
extremely close. It is less close among the Negroes. 


AGE 


The distributions of variation in age of the several groups and 
classes of this material are shown graphically in Fig. 1, the frequencies 
being reduced to percentage form for comparison. 

The biometric constants relative to the age of the persons in the 
present sample, by race, sex, and psychiatric groups are shown in 
Table 2. 

All the individuals in the sample were adults, with the exception of 
four who died in the age group 15-19 years. 
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TABLE 2 


Biometric Constants for Age 





PARANOIDS 


SCHIZOIDS 


EPILEPTOIDS 





White Males 


57.93-1.20 
57.501.50 
15.47+0.85 
26.70+1.57 
29-84 


214 


64.95+0.65 
65.89+0.81 
14.05+0.46 
21.6320.74 
26-93 


241 


54.50+0.76 
53-290£0.95 
17.490.54 
32.09+1.08 
20-97 





31 
65.00+ 1.97 
65.83+2.47 
16.261.39 
25.01+2.27 

29-91 


88 


70.45+0.78 
71.88+0.98 
10.86+0.55 
15.42+0.80 
44-89 


97 


59.85+1.20 
62.25+1.50 
17.59+0.85 
29.390£1.54 
19-92 


56.82+3.22 
§8.334.04 
15.85+2.28 
27.89+4.31 
31-81 





45 
57.67+1.50 
56.82+1.88 
14.96+1.06 
25.9421.06 

25-81 


56 


62.86+1.15 
62.1421.44 
12.77+0.81 
20.31+1.35 
37-94 


166 


§2.11+0.04 
50.341.18 
17.90+0.66 
34.351.41 
20-97 


40 
42.25+1.58 
40.91+1.98 
14.831.12 
35-10+2.96 

15-87 





36 
64.44 1.83 


65.00+2.29 

16.32+1.30 

25.3322.14 
25-86 


53 
67.26 1.03 
67.111.29 
11.09+0.73 
16.49241.11 

39-90 


95 
53-84+1.28 
52.65+1.60 
18.51+0.91 
34.38 1.87 

21-85 


24 


42.50+2.33 
40.00+ 2.92 
16.89% 1.64 
39.744.44 
17-74 
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In both races and sexes the paranoids exhibit the highest mean age 
at death and the epileptoids the lowest mean age.’ The cycloids and 
schizoids are intermediate between these two extremes, the cycloids 
living somewhat longer on the average in each race and sex group. 


Figures for average age at death in New York State Hospitals (loc. cit. supra, 
p. 198) show roughly similar relations, though the data are not separated by sex or 
race, and the classification of psychoses differs from that used here. Thus for 
1931 the mean age at death for their class “Paranoia and paranoic conditions” was 
70.3 years; for “Epileptic” 47.5 years; with “Manic-depressive” and “Dementia 
praecox” falling in between these extremes with means respectively of 48.1 years 
and 53.3 years.” 


* Another example of the sad imperfections that so frequently appear in this 
world of ours! The meanest and most dangerous class of the mentally deranged 
live the longest. 

* While this paper was going through the press there appeared an extremely 
interesting paper by Malzberg (A statistical study of age in relation to mental 
disease. Mental Hyg., Vol. 19, pp. 449-476, July 1935). Malzberg’s results, while 
having to do with age at first admission of patients to the New York State hos- 
pitals for mental diseases during the fiscal years 1929 to 1931 (28,689 of such 
patients in total), bring out a number of points worthy of brief discussion in con- 
nection with our results here presented for age at death. He finds for his manic- 
depressive psychosis group (corresponding in part to our cycloid group) mean ages 
at first admission of 38.3--0.2 years for males, and 36.20.2 years for females. 
For his dementia praecox group (roughly equivalent to our schizoids) the cor- 
responding means are 31.8+0.1 years and 36.5+0.1 years. His “Paranoia and 
paranoic conditions” group give male and female mean ages at admission of 
50.1+0.7 years and 50.5-+0.6 years respectively. Finally his “Epileptic psychoses” 
group gives corresponding means of 35.30.5 years and 35.9+0.6 years. 

Now in considering these figures in relation to those of our Table 2 it is neces- 
sary to note first of all that Malzberg’s classification of the psychoses is much 
finer than ours, including 22 rubrics (of which one is “Without psychosis”) in 
place of our four. In consequence it results that out of his total of 28,689 patients 
only 12,211, or 42.6 per cent fall in the four groups cited above. In our material 
practically all of the persons corresponding to those included in his other 57.4 
per cent have been put, on individual behavioristic grounds, into one or another of 
the four main categories cited. 

Keeping this fact in mind we note that of these four major groups the highest 
mean age at admission is the paranoid, just as in our material this group has the 
highest mean age at death. The cycloids and schizoids show about the same mean 
ages at admission, the cycloids being a little the higher, paralleling the relationship 
of these two groups in mean age at death as shown by our material. Malzberg’s 
epileptoid group shows a proportionately somewhat higher mean age at admission, 
relative to the other groups, than appears in the mean ages at death from our data, 
This suggests the same thing that we have seen above on other grounds, namely 
that the epileptic psychosis tends markedly to shorten life. 
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Among the whites of both sexes the schizoids are the most variable 
psychiatric group, both absolutely and relatively, in respect of age at 
death. Among the Negroes the same thing is true so far as concerns 
absolute variability as measured by the standard deviation. The least 
variable psychiatric group relatively in age at death is the paranoid, in 
both races and sexes. 

While there is some skewness in certain of the age distributions at 
death, as indicated by the differences between means and medians, 
generally it is not statistically significant having regard to the probable 
errors involved. 

Preliminary analysis of the data, by comparison of those under 50 
years of age at death with those over 50 years, demonstrated that there 
was no significant age change, within the age range of our data, of the 
weights of the organs with which we are dealing in this material except 
the ovary, and therefore we have felt justified in dealing with the 
psychiatric groups as wholes without further age division. 

Table 2 shows the lowest age at death in each group. This figure 
varies between 15 years (in the Negro male epileptoids) and 44 
years (in the white female paranoids). It thus is apparent that in this 
material exists a group of persons who suffered no infant mortality, nor 
any mortality whatever up to the age indicated by the lower range limit 
figure in each group. With the help of a life table it is then possible 
to obtain an answer to the question of whether the individuals in each 
psychiatric group lived, on the average, more or less long than the 
normal expectancy of the general population groups from which they 
were drawn, having regard to their freedom from the mortality of 
early life. In order to make such comparisons it is only necessary to 
extract from the appropriate life table the proper value of e,-++x, and 
see by how much and in what direction it differs from the observed 
mean age at death recorded in Table 2. The results of such compari- 
sons are set forth in Table 3. In this table e, values, from which the 

+x figures of the second column are derived, were taken from the 
following of Glover’s * United States life tables: 


For White Males: Table 9, pp. 68, 69 (White Males in O. R. S.: 1910) 

For White Females: Table 12, pp. 74, 75 (White Females in O. R. S.: 1910) 

For Negro Males: Table 35, pp. 120, 121 (Negro Males in District of 
Columbia: 1901-1910) 

For Negro Females: Table 36, pp. 122, 123 (Negro Females in District of 
Columbia: 1901-1910) 


*Glover, J. W. United States Life Tables 1890, 1901, 1910, and 1901-1910. 
Washington (Gov't Printing Office) 1921. 
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TABLE 3 
Achieved and Expected Mean Duration of Life 
J fo 4 to 3 on « % 
4 & & & eb = 
el 0 gH GE Bag ne 
= z i= Fs| x =) 
mee ue be CHE $4 
GROUP EEE: See <8 ~228 weer 
a= Boe Bm TBs. 25.2 
habn < <3 <2 oz E s 
AZE a, x zi hz 8 ZRES 
BSOED < <>? ~™ Ba e 
p62 x a6 OT aat 2a 
S825 28S we GoRSG SEG 
(years) (years) (years) (years) (per cent) 
Negro female cycloids ....... 25 56.26 64.44 + 8.18 +14.5 
Negro male cycloids ......... 25 52.00 57.67 + 5.58 +10.7 
Negro female paranoids ...... 39 61.73 67.26 + 5.53 + 9.0 
Negro male paranoids ........ 37 57.83 62.86 + 5.03 + 87 
Negro male schizoids ........ 20 49.78 52.11 + 2.33 + 4.7 
White male paranoids ........ 26 64.00 64.95 + .05 + 15 
White female paranoids ...... 44 70.21 70.45 + .24 + 0.3 
Negro female schizoids ...... 21 54.56 5384 — 72 —13 
White female cycloids ....... 29 66.74 65.00 — 1.74 — 2.6 
White female schizoids ....... 19 64.71 59.85 — 4.86 — 7.5 
Negro male epileptoids ....... 15 48.10 42.25 — 5.85 —I2.2 
White male cycloids ......... 29 64.65 57.93 —672 —I04 
White male schizoids ........ 20 62.71 54.50 — 8.21 —I3.1 
Negro female epileptoids ..... 17 52.77 42.50 —10.27 —I19.5 
White female epileptoids ..... 31 67.18 56.82 —10.36 —I5.4 
White male epileptoids ....... 20 62.71 44.43 —18.28 —29.2 
The items of Table 3 are arranged in descending order (alge- 
braically) of the difference between observed and expected average 


duration of life. 

Fig. 2 shows in graphic form the differences (in years) of the mean 
life durations of each of the groups from the life table expectations of 
the same groups. 

Table 3 and Fig. 2 bring out a number of points of considerable 
interest. In the first place it is seen that in both races and both sexes 
the paranoids experienced a mean duration of life greater than that of 
the actuarially comparable part of the general population, by insig- 
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nificantly small amounts in the whites, but by substantial amounts in 
the Negroes. In other words the paranoids in this experience are not 
only long-lived as compared with the other psychiatric groups, as we 
have already seen, but are, on the average, actually longer-lived than 
people in general. This result suggests the odd paradox that paranoia 
seems to be a disease that per se conduces to long life. Whether or not 
this is really and generally so, at least it appears clear that insofar as 
the present data are to be trusted paranoia is certainly not detrimental 
to life duration. 
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Precisely the opposite picture is presented by the epileptoids in this 
sample. There, in all four races and sex groups, the mean duration 
of life is curtailed by amounts ranging from 12 to 29 per cent of normal 
expectancy. This finding accords well with general experience of 
epilepsy. 

In some ways the most remarkable phenomenon shown by Table 3 
is the relative actuarial superiority generally exhibited by the Negroes 
in these psychiatric groups over the corresponding whites. The mean 





ENDOCRINE ORGANS 361 


ordinal position of the 8 Negro groups in Table 3, as arranged in 
descending order of relative life duration, is 6 as against 11 for the 8 
white groups. Negroes, in general, have a normal life expectancy 
definitely less than that of whites, under American conditions of life. 
As a rough index of the amount of this deficiency in longevity we have 
averaged the expectation of life at 2 years" given by Foudray * and 
Glover (loc. cit.) in 43 life tables for whites and 8 life tables for 
Negroes. For whites the mean after-life at age 2 is 58.23+.25 years in 
males and 59.85+.18 years in females. The corresponding means for 
Negroes are 45.78+.87 years and 46.81+.48 years, indicating respec- 
tively 21.4 per cent and 21.8 per cent shorter average life durations in 
Negroes than in whites. But in spite of this general inferiority of the 
Negro in mean duration of life it is seen in Table 3 that the Negro 
cycloids and paranoids of both sexes in this experience, and in addition 
the Negro male schizoids, all show substantial increases in their 
achieved mean life duration over the life table expectancy generally 
observed for their race. We are not certain as to the explanation 
of this phenomenon, but the suggestion is that it may possibly be 
mainly accounted for on the following grounds: First, that the 
average duration of stay of these patients in St. Elizabeth’s Hos- 
pital was probably fairly long, this being usually the case in psychi- 
atric hospitals where a great part of the population is incurable. 
Second, that in the case of the Negro patients the quiet, regular life of 
the Hospital, with good food, cleanliness and general sanitation, prob- 
ably provided a far more hygienic environment than they had ever 
experienced in their lives before entrance, and than Negroes in general 
commonly experience. Third, that this contrast in conditions of living 
inside the Hospital and outside was greater for the Negro than for the 
white patients, and might well account, in considerable part at least, for 
the relative superiority of the Negro. 

Certain comparisons of the mean age at death of these psychiatric 
patients as given in Table 2 with the duration of life data assembled in 
a comparative table by Pearl and Pearl ® may be instituted with interest 


"Taken because the expectation of life at 2 years is generally, though not in 
quite all cases, higher than at any other age before or after, and because by so 
doing we are forgiving the Negroes the sins of their terrible infant mortality. 

*Foudray, E. United States Abridged Life Tables 1919-1920. Washington 
(Gov't Printing Office) 1923. 

* Pearl, R., and Ruth D. Pearl. The Ancestry of the Long-lived. Baltimore 
and London (Johns Hopkins and Oxford Univ. Presses) 1934. Pp. xiii + 168. 
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and profit. In the following discussion Item Nos. refer to Table 17 
(pp. 87-94) of the work cited, where full bibliographic references to 
the cited figures are given. We note first that white male paranoids of 
the present material fall in mean age at death at almost identically the 
same point as all fathers in the Hyde Genealogy (Item 17) and more 
than a year higher than a sample of fathers in Burke’s Landed Gentry 
(Item 19). Even the Negro male paranoids have a mean age at death 
not significantly different from that of fathers in the Whitney family 
(white, upper middle class) (Item 22). The white female paranoids of 
this material have a mean age at death substantially identical with that 
of English middle class mothers (Item 35), and less than three years 
below that of American mothers of nonagenarians and centenarians 
(Item 31). The Negro female paranoids have a mean duration of life 
about the same as that of white urban American mothers (Item 39), 
and definitely above that of white mothers in the Peirce (Item 42), 
Hyde (Item 46), or Whitney (Item 47) genealogies. These compari- 
sons support very clearly the result already brought out in other ways 
that, so far as the present material is concerned, the paranoids are a 
superior group in respect of longevity, especially when it is remembered 
that parents, like our insane hospital population, are not subject, as a 
class, to mortality in infancy, childhood, or youth. 


BODY LENGTH 


As has already been pointed out body length measured on the 
cadaver is not the same thing as stature measured from the living 
person by standard anthropometric techniques. This point must be kept 
in mind in all comparisons. Naturally the body lengths measured on 
the dead will be a fairly close approximation to the true stature of the 
same persons in life, and since we cannot get the true statures we are 
compelled to use the others as a substitute. 

Table 4 gives the biometric constants for body length of the 
persons included in the present material. 

From Table 4 it appears that in the males of both whites and 
Negroes in the present sample the schizoids have the shortest mean 
body length and the epileptoids the longest. The differences between 
the means for these two groups, together with their probable errors are 
as follows: 


White males iff. 22 + .96 cm. 
<= 


Negro males 1.06 cm. 
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Among the females the situation is not so regular. The greatest 


white female body length is that for the schizoids, and the smallest 
In the Negro females the cycloids exhibit the 


that for the cycloids. 
TABLE 4 


Biometric Constants for Body Length 





CYCLOIDS 


PARANOIDS 


SCHIZOIDS 





White Males 


70 
170.16+0.49 
169.600.61 

6.030.34 
3.550.20 
157-181 


2iI 


170.91 0.32 
170.660.40 
6810.22 
3.990.113 
151-190 


234 


169.99£0.39 
170.390.49 
8.79+0.27 
5.17+0.16 
143-194 


34 


172.21+0.88 
172.50+1.10 
7.57+0.62 
4.3920.36 
154-188 





31 
156.530.71 
156.07+0.89 
5.88+0.50 
3-75 £0.32 
142-167 


86 


157.3320.51 
157.00+0.64 
7.05+0.36 
4.48+0.23 
137-170 


96 


157.97+0.51 
157.140.64 
7.47+0.36 
4-730.23 
140-183 


II 


157.50+1.68 
158.502.10 
8.261.19 
5.242+0.76 
142-170 





4! 
170.30+0.77 
170.230.97 

7-330.55 
4.30+0.32 
156-183 


54 
170.65+0.66 
170.00+0.83 

7.220.47 
4.230.28 
153-190 


162 


168.27+0.38 
168.38+0.47 
7.08+0.27 
4.21+0.15 
147-185 


39 
170.710.9909 
171.88+1.24 

9.160.70 
5.37+0.41 
146-186 





36 
160.14+0.68 
159.17+0.85 

6.07+0.48 
3-790.30 
150-173 


52 
156.730.63 
156.67+0.79 
6.750.45 
4.310.29 
145-177 


94 
159.470.45 
159.260.57 

6.490.32 
4.07 0.20 
144-173 


24 
153.96£1.18 
154.44+1.48 

8.60+0.84 
5.58+0.55 
122.5-165.0 
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largest mean and the epileptoids the smallest. The differences with 
their probable errors are: 


White females Diff. = 1.44 + .87 cm. 
Diff. = 6.18 + 1.36 cm. 


The four differences exhibited are the extremes to be found between 
the means of Table 4. No one of them except the last can be regarded 
as Statistically significant, having regard to probable errors. We are not 
justified, however, in concluding from this fact that there may not be 
real group differences in body length between different types of 
psychiatric patients. All that can be said is that if there are in general 
such inter-group differences the present material is inadequate in 
amount to demonstrate them. 

With one or two exceptions there are no statistically significant or 
substantial differences in mean body length between whites and Negroes 
of the same sex, in any of the psychiatric groups. The cycloid Negro 
females are 3.61+.98 cm. greater in mean body length than the cycloid 
white females, but generally in this sample the whites and Negroes were 
on the average plainly of very nearly the same height. 

The general impression made by the means of Table 4 is that the 
individuals in this sample are somewhat below the average in body 
length. Hrdlicka*® reports (p. 75) the average stature of his Old 
American males to be 174.3 cm., and for females 161.85 cm. All the 
means of Table 4 are below these values, and in most cases by amounts 
too large to be probably explained by the fact that we are here dealing 
with post-mortem rather than living measures. In the case of the males 
we can examine the position of the groups relative to body length from 
the long comparison series recently compiled by Pearl and Ciocco." 
Relative to their Table 5 (pp. 670-676) we find that all of the white 
male means of Table 4 supra fall between Item No. 44 (Draft recruits 
with hemorrhoids) and Item No. 62 (Johns Hopkins Hospital cardiacs), 
the total number of items in the Pearl-Ciocco comparison table being 66. 
The psychiatric patients of the present sample are thus plainly relatively 
short people. Neglecting the white male psychiatric group with greatest 


* Hrdli¢ka, A. The Old Americans. Baltimore (Williams and Wilkins) 1925. 


Pp. xiii + 436. 
* Pearl, R., and A. Ciocco. Studies on constitution. II. Somatological differ- 
ences associated with disease of the heart in white males. Human Broxoecy, Vol. 6, 


pp. 650-713, 1934. 
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mean body length (the epileptoids) the remaining three groups fall 
between Items 54 and 62 of the Pearl-Ciocco table. We have not, 
unfortunately, any corresponding American comparison tables for 
Negroes or for females. But Hrdlitka (loc. cit., p. 72) computes from 
the Medico-Actuarial *? data a mean stature making allowance for shoes 
of 161.3 cm. for adult women. This is greater than any mean female 
body length in Table 4 supra, white or Negro. This again indicates 
the relative shortness of the psychiatric patients in the present sample. 

The study by Pearl and Ciocco cited above, as well as their discus- 
sion of Draper’s ** data, indicates quite clearly that urban general hos- 
pital populations tend to be undersized in respect of stature. The 
present data suggest that the same thing is true of psychiatric patients 
as well as those with other types of disease. This will be made clear 
from Table 5, which is compiled and rearranged in descending order of 
male mean statures from Draper’s data. 


TABLE 5 
Mean Statures (from Draper, p. 334) 





MEAN STATURE (CM.) 
Females 








Tuberculosis 159.10 
Pernicious anemia 158.78 
Gall-bladder disease 155.62 
Nephritis and hypertension ... 161.16 
Asthma 5 159.04 
Gastric and duodenal ulcer .... 156.00 





It is evident by comparing Table 4 with Table 5 that the St. Eliza- 
beth’s Hospital patients here dealt with exhibit mean body lengths of 
about the same general order of magnitude as Draper’s general hospital 
groups. Taking unweighted averages of Draper’s data as set forth in 
Table 5 it appears that the mean male stature for all 6 groups together 
is 169.44 cm. and the mean female stature is 158.28 cm., the female 
average thus being 93.42 per cent of the male. The corresponding fig- 


* Medico-Actuarial Mortality Investigation. 1912-1914. New York. Vols. 1-4. 
* Draper, G. Human Constitution. A Consideration of Its Relation to Disease. 
Philadelphia (W. B. Saunders Co.) 1924. Pp. vi + 345. 
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ures for unweighted average white body length for all four psychiatric 
groups of Table 4 is 170.82 cm. for males and 157.33 cm. for females, 
the latter average being 92.11 per cent of the former. Hrdlicka’s reduc. 
tion of the Medico-Actuarial data referred to above gives the mean 
female stature as 93.72 per cent of the male. 

So it is seen, in sum, that not only is the St. Elizabeth’s Hospital 
population, as indicated by the present sample, generally undersized in 
respect of body length, but the females are relatively more inferior in 
this respect than the males. 

Turning now to variation in body length it is seen from Table 4 that 
generally the epileptoids constitute the most variable group relative to 
this character. The white males form the only exception to this state- 
ment, where the schizoids are insignificantly more variable than the 
epileptoids. The least variable groups in body length are generally the 
cycloids, the Negro males forming the only exception. There the 
cycloids, paranoids, and schizoids show substantially equal variability. 

Relatively these psychiatric patients appear to be a little more vari- 
able in body length, as judged by the coefficient of variation, than 
samples of general populations of the living usually are in stature. 
From manuscript comparison tables in the senior author’s files it appears 
that for samples of adult living males coefficients of variation in stature 


range between 3.20 per cent and 4.55 per cent. Of the 8 coefficients 
of variation in Table 4 six lie within these limits and two above. A 
similar manuscript comparison table for females gives coefficients of 
variation in adult living stature ranging from 3.69 to 4.77 per cent. 
Again six of the coefficients for females in Table 4 lie within this range 
and two above. 


BODY WEIGHT AND BODY WEIGHT RATIO 


Again it must be emphasized that we are here dealing with post- 
mortem data from cadavers. Naturally some of these patients will 
have been subject to long and wasting last illnesses before they reached 
the autopsy table. Under such circumstances it will not be a matter of 
surprise if their body weights turn out, on the average, to be below 
average weights of the living, even when the latter are drawn from 
general hospital populations. 

Table 6 gives the biometric constants for body weight, together 
with the mean body weight ratios for each group. By body weight ratio 
is meant the number of kilograms of body weight per 10 cm. of body 


length (10 X body weight/body length). 
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TABLE 6 


Biometric Constants for Body Weight 





PARANOIDS 


SCHIZOIDS 





White Males 


Body weight ratio ( kg.) 


56.00+0.99 
$4-29+1.24 
12.32£0.70 
22.01+1.31 
32.5-85.0 
3-29 


207 


56.160.63 
54-45£0.79 
13.430.45 
23.91+0.84 
33.0-95.0 
3-29 


230 


49.390.56 
47-590.70 
12.520.39 
25.35+0.85 
25.0-115.0 
2.91 


33 
61.972.19 
57-73£2.75 
18.671.55 
30.122.72 

28.0-104.0 
3.60 





White Females N 


Body weight ratio ( kg.) 


31 


43-391.74 
38.75+2.18 
14.391.23 
33-173.14 
22-74 
2.77 


86 


42.6721.87 
46.19+2.35 
25.751.32 
60.35+4.08 
25-100 
2.71 


95 


39.951.20 
36.71+1.50 
17.3420.85 
43-42£2.49 
20-102 
2.53 


Il 
38.6421.99 
37.002.50 

9.79+1.41 

25.34£3.87 
26-55 
2.45 





Negro Males N 


Body weight ratio ( kg.) 


40 


§6.501.38 
55.391.73 
12.95+0.98 
22.92+1.82 
35-91 
3.32 


157 


46.080.55 
44.920.69 
10.260.39 


39 
54-74£1.59 
54.17+2.00 
14.762+1.13 
26.962.20 

34-85 
3.21 





Negro Females N 


Body weight ratio ( kg.) 


35 
53.29+1.67 
§1.25+2.09 
14.64+1.18 
27.47+2.38 

29-80 
3.33 


47.50 1.04 
46.3221.30 
11.07+0.73 
23.311.62 
29-75 
3.03 


42.77+2.10 
39.74£2.63 
12.90+1.48 
30.15+1.61 
23.2-86.0 
2.68 


24 
46.25+1.61 
46.25+2.01 
11.661.14 
25.21+2.61 
16.3-66.5 
3.00 
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From Table 6 it appears that in general the cycloids and paranoids 
agree closely in mean body weight, just as they do in mean body length 
(Table 4). The only exception to this rule is in the Negro females, 
where the paranoids exhibit a lower mean body weight. In all four 
race-sex groups the schizoids show a lower mean body weight than the 
cycloids and paranoids. Relative to mean body weight in the epilep- 
toids there is an interesting sex difference. The males, both white and 
Negro, exhibit means not significantly different from those of the 
cycloids and paranoids, while the female means are lower than the 
corresponding ones for the other two groups. The female epileptoid 
samples are, however, so small as to make it uncertain whether this 
difference really means anything. 

The body weight distributions are not perfectly symmetrical, as is 
shown by the differences between the means and the medians. But in 
no case can the degree of skewness be regarded as statistically signifi- 
cant, having regard to the probable errors. 

The body weight ratio is a fair index of stoutness of body build in 
general. On this basis it appears that in all four psychiatric types the 
white males are, at death, of stouter build, on the average, than the 
white females. The differences in this respect between the sexes of 
the Negroes in this material are, on the whole, not so marked or 
definite as they are in the whites. The body weight ratio is generally 
smaller in the schizoids than in any other of the psychiatric types, 
indicating a slimmer type of body build. 

If the weight ratio figures of Table 6 are compared with those for 
living persons in Pearl and Ciocco’s (loc. cit., pp. 677-680) comparison 
Table 6, it is clear that this ratio is not dimensionally equivalent in the 
living and the dead, chiefly because of the rapid loss of water at death 
and immediately after death. The highest mean body weight ratio from 
the present autopsy data is 3.60 (white male Epileptoids). But this 
falls between groups 61 and 62 out of a total of 66 groups in the 
Pearl-Ciocco table. For obvious reasons the same relationship holds 
relative to mean absolute body weight. The present mean body weights 
find their counterparts only at the bottom of Pearl and Ciocco’s com- 
parison Table 4 (loc. cit., pp. 663-669) for mean body weight in the 
living, in such groups as “Draft recruits underweight,” “Draft recruits 
with defective physical development,” “Draft recruits with tubercu- 
losis,” etc. 
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In short, as has been emphasized earlier in this paper, measure- 
/ ments upon autopsy material such as the present, cannot be directly 
s compared with measurements on the living. 

Table 7 gives the coefficients of correlation between body length and 
body weight for the present material. On account of the small size of 
the samples, and the relatively high variability of the material the 
female epileptoid groups, both white and Negro, are omitted from these 
and all following organ weight tables. 


TABLE 7 
Correlation Coefficients (r) Between Body Length and Body Weight 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





+.271+.073 +.514.070 
+.431+.096 +.2690+.054 +.594+.108 
+.281+.094 +.196-+.070 





On the whole the values of r in Table 7 run rather evenly from 
group to group, but they tend to be lower than is usual for stature-body 
weight correlation in the living. Pearson (Proc. Roy. Soc. Lond., 65: 
25, 1899-1900) finds r = +.486 + .016 for adult males, for example. 
Davenport and Love (Army Anthropology, 1921:269) found for re- 
cruits, white and colored together, values of +.4810 + .0006 at mobili- 
zation and +.5198 + .0017 at demobilization. Three only of the values 
in Table 7 (male epileptoids and white female schizoids) get up into 
this range. It is probable that the fact that we are dealing with autopsy 
material is in some part responsible for the relatively low values of the 
coefficients in Table 7. 

Within Table 7 itself it is impossible to assert that there are any 
significant differences between the four psychiatric groups in respect 
of length-weight correlations. The epileptoid male coefficients are 
higher than any of the others, but the samples are so small that the 
differences are not surely significant. 


THE ADRENALS 


We may well begin the discussion of the endocrine organs with the 
adrenals for two reasons. The internal secretion from its medulla, 











370 


HUMAN BIOLOGY 


One of the most striking char- 


TABLE 8 
Right Adrenal Weight for Different Psychiatric Groups 


epinephrine, is of prime importance in integrating the organism to 
meet effectively emotional stresses and strains, and physiological and 
psychological emergencies generally. 
acteristics of the psychiatric patient, broadly speaking, is his inade- 
quacy in just this particular. Furthermore the secretion of the adrenal 

















3.9-12.7 





3-3-9.5 





3.7-11.7 


CYCLOIDs PARANOIDS SCHIZOIDS EPILEPTOIDS 
White Males N 57 183 195 30 
BEE on bosae (gms.) 7.920.18 7470.11 7.190.009 7800.31 
Median ..... (gms. ) 7.9320.23 7.2620.14 6.89+0.12 6.86+0.39 
ee (gms.) 2.02+:0.13 2.19+0.08 1.96+0.07 2.530.22 
i. re (%) 25.461.71 20.29021.12 27.30%1.00 32.46+3.11 
Range ...... (gms.) 4.0-12.0 2.3-13.7 2.6-12.5 3.7-128 
White Females N 26 80 84 
Mean ....... (gms.) 7.040.31 6.7620.14 6.420.13 
Median ..... (gms. ) 6.67+0.39 6.560.117 6.39+0.16 
oe ON “kw ahad (gms.) 2.342£0.22 1.830.10 1.720.09 
Ge on brenet (%) 33.26%3.44 27.042%1.54 26.80+1.49 
Pe (gms.) 3.2-12.8 1.7-10.5 2.4-10.5 
Negro Males N 37 4! 145 37 
Mean ....... (gms. ) 6.85+0.23 682+0.25 653+0.10  7.50+0.21 
Median ..... (gms. ) 6.31+0.29 §66.28+0.32 §606.38 0.13 = 7.190.26 
i eee (gms. ) 2.070.16 2.40+0.18 1.78+0.07 1.87+0.15 
Cs snakes (%) 30.20+2.58  35.26%2.93 27.3421.16 24.99+2.8 
PD fava oon (gms.) 3.8-12.7 3.0-15.0 2.2-11.1 3.8-13.2 
Negro Females N 33 46 83 
BE  kwcen (gms. ) 6.7420.21 5.7420.14 6.200.10 
Median ..... (gms. ) 6.580.27 5.502+0.17 6.02+0.13 
re (gms.) 1.810.15 1.400.10 1.380.07 
Ws ckaus cok (%) 2684%2.38 24.42%1.82 22.22+1.22 
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cortex has been shown by animal experimentation to be absolutely 
essential for the continued maintenance of life itself in the higher 
vertebrates. 

Tables 8 and 9 give respectively the biometric constants for the 
right and left adrenals, in the present material. 

It will be noted that in Tables 8 and 9, and all subsequent similar 
organ weight tables in this study, the numbers (N) for each race- 
psychiatric group are smaller, by varying amounts, than the total num- 
bers for the corresponding groups set forth in Table 1 supra. This 
discrepancy arises chiefly because of the fact that the weight of any 
organ was omitted from the computations when, in the opinion of the 
pathologist, the organ itself was plainly diseased (lesioned). A few 
additional omissions are occasioned by failure to record a particular 
organ weight. 

From Tables 8 and 9g it is seen that the recorded weight of the 
single adrenal gland varied between 1.7 and 17.0 gm. in this material, 
taking all groups together into account. This is truly a great range of 
variation, considering that all organs evidently diseased from the view- 
point of the pathologist, have been excluded from the computations. 
The distributions of adrenal weight variation are generally symmetrical 
as is shown by comparing the values of means and medians in each 
table. Such differences as appear between these constants are not 
significant in comparison with the probable errors of the differences. 
Not only is the adrenal weight highly variable in general, as has been 
seen, but it is so when judged by the coefficients of variation for the 
several groups. These coefficients range from 17.02 per cent for the 
white male paranoids (left adrenal) to 36.47 per cent for the Negro 
male paranoids (left adrenal). 

With the above general observations we may pass at once to the 
questions of prime importance relative to adrenal weights to which we 
want to get answers, insofar as our imperfect data will give them. 
These are four in number, viz.: 

1. Is the total mass of adrenal tissue in the bodies of these psychi- 
atric patients in general greater or less in absolute amount and also 
relative to body size, than that found in normal persons? 

2. Do the different psychiatric groups in this material differ in any 
regular and significant way from each other in respect of the total 
mass of adrenal tissue in their bodies, either absolutely or relative to 
body size, and if so, how? 
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3. Do the whites and Negroes in this material, as groups, differ in 
any regular and significant way from each other in respect of the total 
mass of adrenal tissue in their bodies, either absolutely or relative to 
body size, and if so, how? 


TABLE 9 


Left Adrenal Weight for Different Psychiatric Groups 





CYCLOIDS 


PARANOIDS 


SCHIZOIDS 


EPILEPTOIDS 





White Males 


$7 
8.01+0.19 
8.210.24 
2.12+0.13 
26.47+1.79 
3.5-13.6 


181 


7-97£0.07 
7.640.09 
1.360.05 
17.02+0.62 
2.8-16.0 


196 
7.59+0.11 
7.2420.13 
2.24+0.08 

29.47 1.09 
2.7-14.4 


30 
8.13+0.32 
7.600.40 
2.560.22 

31.503.00 
4.3-12.7 





26 


6.960.30 
6.3320.37 
2.240.21 
32.183.31 
4.2-12.7 


80 


7-.130.14 
6.770.18 
1.860.10 
26.10+1.48 
3.5-11.8 


85 
6.560.16 
6.50-+0.20 
2.21+0.11 

33.761.94 
2.2-15.3 





36 


7.72+0.29 
7.17+0.37 
2.60+0.21 
33-73£2.97 
3.8-17.0 


43 


7.2420.27 
6.79+0.34 
2.640.19 
36.47+2.98 
3.0-15.1 


142 
7.27+0.12 
6.890.15 
2.150.09 

29.61+1.28 
3.0-12.6 


37 
7.85+0.21 
7.71+0.26 
1.88+0.15 

23.91+2.80 
3.9-10.7 





33 
6.890.24 
6.450.30 
2.0420.17 

29.65+2.67 
3.7-11.3 


45 


6.410.18 
6.230.23 
1.79+0.13 
27.87+2.13 
2.6-12.3 


83 
6.81+0.13 
6.460.17 
1.82+0.10 

26.66 1.49 
3.5-12.7 
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4. Do the two sexes in this material differ in respect of total mass 
of adrenal tissue, absolutely or relatively? 

To present the material in form to attack these questions certain 
derivative tables will be necessary. The first of these is presented as 
Table 10. It gives the mean total weights of adrenal tissue in the 
several race, sex, and psychiatric groups, got by combining the data of 
Tables 8 and 9. 


TABLE 10 


Mean Total Weights; Both Adrenals Together 
(In Grams) 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





15.93 15.44 14.78 15.93 
14.00 13.89 12.98 
14.57 14.06 13.80 15.35 
13.63 12.15 13.01 





Table 11 gives the following data as to relative weight of the 
adrenals, computed from the absolute figures of Tables 4, 6 and Io: 


a. Milligrams of adrenal per centimeter of body length, computed 
according to the following formula 
(Mean weight of right adrenal + Mean weight of left adrenal) in mgm. 
Mean body length (in cm.) 
b. Milligrams of adrenal per kilogram of body weight, computed 
as follows: 
(Mean weight of right adrenal + Mean weight of left adrenal) in mgm. 
Mean body weight (in kg.) 
c. Milligrams of adrenal per kilogram of average body weight per 
10 cm. of body length, computed as follows: 
(Mean weight of right adrenal + Mean weight of left adrenal) in mgm. 
Mean body weight ratio [= 10 (Mean body weight) /( Mean body length) ] 











We are now in position to consider the answers to the questions 
raised above. The first was as to whether the absolute weight of adrenal 
tissue was generally greater or less in these psychiatric patients than 
in normal persons. Practically the only reliable and suitable data for 
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“normals” that may be used for comparison are those of Roessle and 
Roulet ** (Table 36, p. 78). Theoretically it would be preferable to 
use their data for sudden deaths only (p. 77) but these figures are not 
separated by sex. Consequently we extract for comparison the follow- 
ing means from their Table 36. 


TABLE 12 
“Normal” Adrenal Weights (Roessle and Roulet) in Gm. 


a’ 


AGE (yYRS.) MALE MEANS FEMALE MEANS 








13.71 12.97 
13.91 13.02 
13.84 12.00 
13.36 11.65 
13.00 12.14 
12.16 11.72 





Unweighted averages ... 13.33 12.25 





Comparing the above normal figures with those of Table 10 for the 
present series of psychiatric patients, it is at once evident that the 
means run definitely and rather regularly higher in the psychiatric 
patients. The mean weight of both adrenals combined for all white 
males in the present material taken from the paper by Freeman (loc. 
cit., p. 509) is 15.20 gm., and for all white females 13.43 gm. So then 
it appears that the mean total adrenal weight for adult males in the 
present series is roughly 114 per cent of that for the adult males in the 
normal series of Roessle and Roulet. The corresponding figure for 
adult white females is 110 per cent. 

But the psychiatric patients may have been larger persons all around 
than those comprising Roessle’s and Roulet’s sample, and had larger 
adrenals on that account only. It will be necessary to examine relative 
weights to get information on this point. The only relative comparison 
possible to make from Roessle’s and Roulet’s data is as to milligrams of 
total adrenal per kilogram of body weight. Making the necessary 
computations we have the results shown in Table 13. 


* Roessle, R. and F. Roulet. Mass und Zahl in der Pathologie. Berlin 
(Springer) 1932. Pp. vii + 144. 
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TABLE 13 
Milligrams of Adrenals per Kg. of Body Weight (Roessle and Roulet) 











AGE (yYRS.) MALE MEANS FEMALE MEANS 
i SS eee 263 284 
BOE: Masicude ancl 252 278 
Ce eer ee 265 245 
DE. Suubisadina’ 2690 250 
ey eee 228 245 
Seer WP Sdecécseccs 224 266 
Unweighted averages ... 250 261 





Again it is evident from the most cursory comparison of Table 13 
with the figures for white males, line b, and white females, line b of 
Table 11, that the relative weight of adrenals per kg. of body weight is 
generally and regularly higher in the psychiatric patients than in the 
normal series of Roessle and Roulet. Using the unweighted averages 
of Table 13 and corresponding unweighted averages for white males 
and females from Table 11 for comparison it appears that the relative 
total weight of adrenals per kg. of body weight in the psychiatric 
patients is roughly 112 per cent of that for the “normals” of Roessle 
and Roulet in the case of males, and 125 per cent in the case of females. 

So then the answer to our first question is that, insofar as the series 
compared may be regarded as representative of mentally diseased and 
“normal” persons respectively, it is probable that the total weight of the 
adrenals, both absolute and relative to body weight, is from Io to 25 per 
cent greater in the mentally diseased than in the “normal.” The only 
alternative conclusion would appear to be that Roessle and Roulet 
cleaned up their adrenals more carefully before weighing than Freeman 
did. This seems, on the whole, more improbable than the conclusion 
stated. 

We turn next to our second question, which is as to whether the four 
psychiatric groups differ in any orderly and significant way among 
themselves relative to adrenal weight. It is evident from inspection of 
Table 10 that the absolute mean weight of adrenals descends, from class 
to class, in the following order: Epileptoids, cycloids, paranoids, and 
schizoids in the case of the males. The order for the white females is 
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the same, with omission of the epileptoid class. The unweighted means 
of the columns of Table 10, both races and sexes together, to give a 
rough idea of the trend, are: 

Epileptoids (male only) 15.64 gm.; cycloids 14.53 gm.; paranoids 
13.89 gm. ; schizoids 13.64 gm. 

The differences from class to class are small, and generally insig- 
nificant in comparison with their probable errors in samples of the size 
here dealt with. But the differences in absolute weight of adrenals 
between the extreme psychiatric classes, even in the present material, are 
generally significant (as may be seen from Tables 8 and 9). 

The same order of psychiatric groups just demonstrated for mean 
absolute weight of adrenals also holds, generally speaking, for mean 
adrenal weight per cm. of body length (cf. Table 11), but is somewhat 
altered for adrenal weight relative to body weight. There we have, 
again taking as a rough index of the trends of the present material the 
unweighted means of the columns of Table 11, both races and sexes 
together, the following picture: 


Schisoids Cycloids Paranoids Epileptoids * 
Mean adrenal weight per kg. of 
absolute body weight (mgm.) 307 280 275 269 
Mean adrenal weight per kg. of 
relative body weight (mgm.) 5025 4595 4485 4602 


* Males only. 


Quite clearly the schizoids have the largest mean weight of adrenals 
relative to either absolute or proportional body weight in the present 
material. The differences between successive classes are again very 
small and no particular significance can be attached to them. 

A conservative answer to our second question would then seem to be 
that, so far as mean weight of adrenals, both absolute and relative to 
body length, is concerned, the epileptoids appear to stand highest (but 
only males are available) and the schizoids lowest, but all the differences 
are rather small, amounting to only about 13 per cent in the extreme 
case. So far as mean adrenal weight relative to body weight is con- 
cerned the relationship of the psychiatric classes is just reversed as to 
the extremes, schizoids standing highest and epileptoids lowest, but 
again the differences are small. In general there are no very striking 
differences in adrenal weight, either absolute or relative, between the 
four psychiatric groups in this material. 
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Our third question related to the racial differences shown in adrenal 
weights in this material. Table 10 shows that in absolute weights the 
whites show uniformly higher values than the Negroes in every group 
and both sexes except for female schizoids. Taking unweighted means 
of the values in that table, all groups and both sexes together, we have: 


The Negroes thus have, in this material, adrenals weighing on the 
average 94 per cent as much as those of the whites. The deficiency of 
the Negroes is identical in amount (6 per cent) in mean adrenal weight 
relative to body length. The difference between Negroes and Whites 
is somewhat larger in respect of mean adrenal weight per kg. of body 
weight, the Negro unweighted average (271 mgm.) being only about 
QI per cent of that for the whites (298 mgm.). The same proportion 
(91 per cent) also obtains for mean adrenal weight per kg. of relative 
body weight, the unweighted average for whites being 4907 mgm. and 
for Negroes 4468 mgm. 

We may then conclude that in the present sample of mentally dis- 
eased persons the Negroes have smaller adrenals than the whites, both 
absolutely and relative to stature and absolute and relative body weights, 
by amounts ranging from 6 to 9 per cent. 


The fourth question propounded concerns the position of the two 
sexes relative to weight of the adrenals. Taking unweighted means, 
as before, from Table 10 and also in the case for the normals of 
Table 12, we have, on the basis of the 12 comparable series combined, 
the following figures: 


Mean absolute weight of adrenals in males = 14.05 gms. 
Mean absolute weight of adrenals in females = 12.76 gms. 


The mean female absolute weight of adrenals is thus about 91 per 
cent of the mean male weight. 

Relative to body length the data of Table 11 averaged indicate a 
small difference, the mean for the males being 87 mgm. per cm. of body 
length, and that for the females being 84 mgm., the latter figure being 
about 97 per cent of the former, an unimportant difference. 

For comparative adrenal weights in the two sexes relative to abso- 
lute body weight the data of Table 13 may be combined with those of 
Table 11. When this is done it turns out that the position of the sexes 
is reversed, the males showing an average weight of adrenals per kg. of 
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body weight of 263 mgm. as against 280 mgm. in the females, the latter 
figure being about 106 per cent of the former. For the adrenal weights 
per kg. of relative body weight we have the following unweighted aver- 
ages from the 6 comparable series of Table 11: Males 4692 mgm. and 
females 4711 mgm., the female average being thus about 100.4 per cent 
of the male, or sensibly identical. 

In sum, then, it appears on the basis of the evidence here discussed 
that while the mean weight of the adrenals in the female is absolutely 
only about 91 per cent of what it is in the male, and is slightly less than 
in the male per cm. of stature, it is about 6 per cent greater than in the 
male per kg. of absolute body weight, and is substantially identical in 
the two sexes in proportion to relative body weight. 

A general view of the results to this point relative to the weight of 
the adrenals is given graphically in Fig. 3, which plots the relative 
weights of adrenals per kg. of body weight—that is the mass structural 
adrenal dosage in proportion to body weight. 
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It is apparent from this diagram that the differences between the 
different psychiatric groups are not very striking, taking the data as a 
whole. We are constrained to a considerable scepticism as to whether 
such differences as appear have any real biological significance. It must 
remain for future and more ample data to determine the point. 

Is there a definite tendency towards asymmetry between the two 
sides of the body relative to adrenal weight? The answer is unequivo- 
cally in the affirmative. In the 14 comparable series the left adrenal 
has a higher mean weight than the right gland in 13 «ases, by amounts 
ranging from .09g gm. to .87 gm. The one exception to the rule that the 
left gland is the heavier is afforded by the white female cycloids, where 
the right gland is heavier by .o9 gm. 

Since the different groups of Tables 8 and 9 differ from each other 
in respect of both means and standard deviations it will be best to assess 
comparative variability on the basis of the coefficients of variation rather 
than standard deviations. As between the psychiatric groups there 
appear to be no striking, or even probably significant, differences in 
comparative variability. The unweighted mean C. of V. for the 8 
cycloid groups is 29.72; for paranoids 27.93, for schizoids 27.90, and 
for the four male epileptoid groups 28.22. 

The unweighted averages of the C. of V. values for the race-sex 


groups (leaving the epileptoids out) are 25.84 for white males, 29.86 
for white females, 32.10 for Negro males, and 26.28 for Negro females. 


TABLE 14 


Coefficients of Variation in Total Adrenal Weight (Computed from 
Data of Roessle and Roulet) 





MALES 





AGE GROUP 








Unweighted means 
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TABLE 15 


Values of the Correlation Coefficient (r) Between Adrenal Weights 
and Body Length 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





Right adrenal 


White males +.106+.089 +.352+.050 +.162+.048 +.197+.123 
White females +.242%.132 +.275%.075 +.376%.074 

+.1762.111 +.128%.105 +.227%.056 +.417+.111 
Negro females +.301I%.117. +.1762.0909 +.075+.074 


Left adrenal 


White males +.232+.089 +.614%.050 +.248%.048 +.234+.123 
White females +.301%.132 +.192%.075 +.477+.073 

+.257+.112 +.2906+.103 +.137%.056 +.100+.1II 
Negro females +.3644.117. +.2402%.101 +.059%.074 





TABLE 16 


Values of the Correlation Coefficient (r) Between Adrenal Weights 
and Body Weight 





CYCLOIDS PARANOIDS SCHIZOIDS' EPILEPTOIDS 





Right adrenal 


White males +.437+.050 +.238%+.049 +.3522+.125 
White females +.5742%.132 +.3022%.075 +.576.074 
Negro males +.31I%.114 +.214%.112 +.201+.057 +.220.111 
Negro females +.214+.119 —.109%+.0909 +.2422.074 


Left adrenal 


White males +.111.090 +.3602%.051 +.245%.049 +.4242%.125 
White females +.621+%.132 +.210%.075 +.500+.074 
Negro males +.370+.116 +.321~%.109 +.1432%.057 +.143=.111 
Negro females +.123+.119 —.O5I+.10I +.417+.074 
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Thus in the whites the females are somewhat more variable than the 
males in adrenal weight, while in the Negroes the opposite is true, in this 
material. In connection with these results it has seemed desirable to 
compute from Roessle’s and Roulet’s data (loc. cit. Table 36, p. 78) the 
coefficients of variation for adult white males and females shown in 
Table 14. 

The figures of Table 14 confirm our finding of greater variability in 
white females than in the males. But the absolute values of the co- 
efficients of variation of Table 14 are definitely lower for both sexes 
than those of Tables 8 and 9 for the mentally diseased. A part of this 
lower variability may possibly be accounted for by the fact that Table 
14 is derived from the weights of the glands taken together, while 
Tables 8 and 9 are based upon single glands separately weighed. 

The correlations of adrenal weights with body length and body 
weight are set forth in Tables 15 and 16. The regressions in all cases 
are linear within limits of sampling errors. 

There is plainly considerable variation in the values of the correla- 
tions of adrenal weights with body size in Tables 15 and 16. The most 
conspicuous point of uniformity is in respect of sign; all but two of the 
56 coefficients are positive. Twenty-four out of the 56 are three or 
more times their respective probable errors, and therefore probably 
significantly different from zero. 

The distribution of the correlation coefficients is shown in orderly 
form in Table 17. 


TABLE 17 


Distributions of the Coefficients of Correlation of Adrenal Weights 
With Body Length and Weight 





WITH BODY WITH BODY 


VALUES of r 
WEIGHT 





D | nuove n | 
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Evidently there is a definite, if not very marked, tendency for adrenal 
weight, so far as concerns the present material, to be more highly corre- 
lated in the positive sense with body weight than with body length. 

As between sexes, or between the various psychiatric groups, or 
between the two races there appear to be no marked or regular differ- 
ences in degree of correlation between adrenal weight and body length 
or body weight. 


THYROID 


Too little or too much of the thyroid hormone may, according to the 
statements of clinicians, have profound and far-reaching effects upon 
personality. Hoskins*® says (pp. 80-81) regarding the former con- 
dition : 

The effects of thyroid deficiency on the personality vary widely from case to 
case. The subjects are rather commonly depressed in mood, a consequence perhaps 
of the realization of their handicaps. This depression may go to the extent of 
genuine psychosis, a condition scarcely to be differentiated from the manic depres- 
sive type. In any case, an element of dissatisfaction with life and distrust of his 
fellow-men makes for unhappiness of the patient. In severe cases delusions and 
hallucinations of hearing, sight, smell and taste may occur. The patient may find 
himself uncontrollably impelled to bizarre conduct. In the most severe cases the 
subjects become hallucinated and confused. In short, a condition may develop that 
is clinically indistinguishable from the ominous psychosis, dementia praecox. It is 
interesting that Hoskins and Sleeper have reported the occurrence of recognizabie 
degrees of thyroid deficiency in about ten per cent of a series of patients suffer- 
ing from this psychosis. In these cases considerable degrees of improvement were 
not infrequently seen following thyroid medication. There are recorded in the 
literature several instances of complete cure of apparently genuine dementia 
praecox under such treatment—but many failures have also occurred. 


Regarding hyperthyroidism the same author (loc. cit., pp. 93-94) 
makes the following statement: 


Nervous and psychical excitement become more marked, even leading in some 
cases to major psychoses. Bleuler describes the hyperthyroid psychosis as a 
chronic condition marked by extreme excitement, dissociation of thought, confused 
delusions, hallucinations of hearing and sight, eventually of taste and smell, and 
perhaps even of physical sensations. In some cases this psychosis in the earlier 
stages cannot be distinguished from dementia praecox. It is finally differentiated, 
however, by the fact that emotional dullness does not supervene and the stream 
of thought is less disconnected. 


* Hoskins, R. G. The Tides of Life. The Endocrine Glands in Bodily Adjust- 
ment. New York (Norton) 1933. Pp. 352. 
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The biometric constants for weight of the thyroid gland in the 
several classes of the present material are set forth in Table 18. 

From Table 18 it is evident, just as was the case for the adrenals, 
that the variation in weight of the thyroid in this material is fairly 


TABLE 18 
Thyroid Weight for Different Psychiatric Groups 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





White Males 


53 
22.410.79 
20.96+0.99 

8.55+0.56 
38.16+2.84 
8.7-45.7 


175 
22.21+0.46 
20.17 0.57 

8.99+0.32 
40.461.68 
6.5-55.0 


197 
21.430.39 
20.65+0.49 

8.05+0.27 
37-57 £1.45 
7.2-52.0 


27 
22.311.18 
19.64+1.48 
9.08+0.83 
40.67+4.31 
9.0-38.0 





23 
19.46+1.53 
15.63+1.92 
10.91+1.08 
56.07+7.12 

5-1-47.5 


70 
16.4320.57 
15.79+0.71 

7-01+0.40 
42.70+2.84 
4.9-38.0 


77 
16.20+0.53 
15.342+0.67 

6.90+0.38 
42.61+2.70 
5-4-40.5 





32 
23.1320.99 
21.67+1.24 
8.27+0.70 
35-75+3.38 
10.3-45-5 


at 
24.66+0.82 
23.08 1.03 
8.08+0.58 
32.75+2.60 
11.3-45.5 


137 
21,510.52 
18.30+0.65 

8.98+0.37 
41.731.97 
2.7-54-5 


36 


23.89+0.93 

22.50 1.17 
8.30--0.66 

34-75+3.08 
9-4-42.5 





27 
22.50+1.16 
20.50+1.45 

8.92+0.82 
390.66+4.17 
7-4-37-5 


39 


22.12+0.92 

20.42+1.15 
8.50+0.65 

38.4443.34 
11.3-44.2 


71 
21.20+0.74 
19.29+0.93 

9.25+0.52 
43-632.90 
7.0-50.0 
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symmetrical about the mean. In no case is there a significant difference 
between mean and median, having regard to probable errors. The 
thyroid varies widely in weight, a point noted by Roessle and Roulet. 
In the present material the smallest thyroid is recorded as weighing only 
2.7 gm. and the largest 55.0 gm. The coefficients of variation for the 
several groups range from 32.75 per cent (Negro male paranoids) to 
56.07 per cent (white female cycloids). 

The mean absolute weights of Table 18 are reduced to relative 
weights in Table 19, on the same plan as used for the adrenals and 
fully described above. 

It is difficult to the point of practical impossibility to make any really 
significant statistical comparisons of human thyroid weights from exist- 
ing data for the reason that the weight of this organ varies so much 
with environmental circumstances, particularly climatic and geographic. 
In nongoiterous regions the gland tends to be small, while it is large in 
regions where goiter is prevalent, even in individuals without specific or 
precise clinical or pathological evidence of the disease itself. 

Taking into account the fact that the population of St. Elizabeth’s 
Hospital, from which the present data come, is drawn in major part 
from individuals born and raised in various places over the whole 
extent of the United States (since men in the military services are so 
drawn) it would seem insofar to represent roughly average regional 
conditions. The District of Columbia, from which the balance 
of the St. Elizabeth’s Hospital population comes, may on the other 
hand be looked upon as a relatively nongoiterous region because 
of its nearness to the sea. On the whole the most fairly comparable 
series of thyroid weights from non-mentally diseased persons with 
which to compare the present figures seems to us to be Roessle’s and 
Roulet’s Jena and Basel data (loc. cit., Table 29, pp. 71-72) which they 
regard as representing about median conditions so far as concerns en- 
vironmental influence on thyroid weight. But we confess to the feeling 
that the comparison does not mean much, in any critical sense. 

Table 20 gives the Roessle and Roulet means, absolute and relative 
to total body weight. 

It is evident that the mean thyroid weights, both absolute and per 
kg. of total body weight, fall on a definitely lower level in the present 
material than in the Roessle-Roulet series. The differences are un- 
doubtedly statistically significant between the two series, taken as 
wholes, wherever they are fairly comparable (i.e., for whites). But 
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TABLE 20 


Mean Thyroid Weights (Roessle and Roulet), Absolute (in Gms.) and 
Relative (Mgm. per Kg. of Body Weight) 





MALES FEMALES 


AGE (YRS.) Absolute Relative Absolute Relative 
(gm.) (mgm.) (gm.)  (mgm.) 








27.7720.61 566 28.9421.11 650 
31.82+0.85 555 32.28+1.20 606 
31.40+1.06 602 29.80+1.27 625 
30.00+1.71 640 28.78+1.54 608 
30.45+2.07 516 31.1421.46 641 
28.96+2.83 572 31.06+1.91 880 





Unweighted means 30.07 575 30.33 683 





whether the smaller mean thyroid weights of the present material are 
the resultant of the fact that we are dealing with a mentally diseased 
population in contrast to one not so diseased, or whether the difference 


merely reflects the effect of a more nearly “non-goiterous” environment, 
it is impossible to say with certainty. 

Do the four psychiatric groups differ from one another significantly 
and in any orderly and regular way, in the mean mass of thyroid tissue 
per person? Evidently mot, so far as concerns absolute weights, for 
an inspection of Table 18 shows that no psychiatric group mean in that 
table differs from any other (for the same race and sex) by as much as 
three times the probable error of the difference, save only in the case 
of the difference between the Negro male paranoids and schizoids 
where the difference is 3.15.97. There is no evidence of any orderly 
or regular differentiation of the psychiatric groups in respect of absolute 
thyroid weight. Just possibly the schizoids may be characterized by a 
slightly smaller average thyroid than the other psychiatric groups, but 
it will take more data than we have to prove it. 

The same general conclusion appears to be true for relative thyroid 
weights, whether referred to body length or to body weight, absolute 
or relative. There is no regular or striking difference in the figures of 
Table 19 for the different psychiatric groups. 
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If thyroid hormonal disturbances play a significant rdle in the 
etiology of particular types of mental alienation, as the clinicians sug- 
gest, our present data are sufficient to show, we think, that these distur- 
bances are not reflected in the weight of the gland in a statistically 
evident manner. 

Do the white and Negro groups in the present material exhibit any 
regular and significant difference, one from the other, in mean thyroid 
weight, absolute or relative? The answer is plain. The Negroes have 
generally heavier thyroids than the whites, both absolutely and relative 
to body length and body weight, whether absolute or relative. In the 
seven comparable series of Table 18, the Negro mean is larger than the 
white mean in every series, sex for sex. The differences are certainly 
significant in two cases out of the seven, and probably so in one or two 
others. The Negro medians are higher than those for the whites in 
six out of the seven cases. Taking unweighted averages of the means 
of Table 18 we find the Negro average, disregarding sex, to be 22.72 
gm. against a white average of 20.02 gm. The latter figure is about 88 
per cent of the former. 

As between the sexes, the absolute mean weight of the thyroid is 
smaller in the females than in the males in all psychiatric groups and 
in both races, though in the Negroes generally and in the white cycloids 
the differences are not significant in comparison with their probable 
errors. The data of Roessle and Roulet (cf. Table 20) exhibit no 
definite difference between the sexes in absolute thyroid weight on the 
average. Turning to relative thyroid weight it is apparent from Table 
19 that in the whites, the females of the present material have slightly 
smaller mean thyroid weights per cm. of body length than the males, and 
(with the exception of the cycloids) smaller mean thyroid weights 
relative to both absolute and relative body weight. In the Negroes these 
relations tend to be reversed, thus coming into agreement in principle 
with the findings of Roessle and Roulet on the point, their data showing 
rather consistently a higher thyroid weight relative to body weight in 
the female than in the male. 

Fig. 4 summarizes graphically the results regarding mean thyroid 
weight relative to body weight—mass structural dosage of thyroid in 
proportion to weight of body. 

This diagram emphasizes the conclusions stated above: The lack of 
significant differences between the psychiatric groups; the heavier 
thyroid equipment of the Negroes; and the lower thyroid weight among 
these mentally diseased patients as compared with “normals.” 
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Regarding the comparative variability in weight of the thyroid among 
the four psychiatric groups we reach essentially the same conclusion as 
in the case of the adrenals, namely that, on the whole, there are no 
significant differences in relative variability in respect of thyroid weight 
associated with different psychoses. The unweighted mean coefficients 
of variation from Table 18 are as follows: Cycloids 42.91; paranoids 
38.59; schizoids 41.39; and epileptoids (males only) 37.71. These are 
generally higher variabilities than those shown by the adrenals. The 
thyroid appears in the present material generally to vary relatively more 
in weight in the whites than in the Negroes, and in females than in 
males. We have computed coefficients of variation from the data of 
Roessle and Roulet (loc. cit.) and present them in Table 21. 

Again, just as was the case for the adrenals, the relative variabilities 
exhibited by the data of Roessle and Roulet are definitely lower than 
those shown by the present material. But in their material, as in ours, 
the females are relatively more variable than the males in thyroid 
weight. 
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TABLE 21 


Coefficient of Variation in Thyroid Weight (Computed From Data 
of Roessle and Roulet) 





MALES 
N C. of V. 





AGE GROUP 





31.91 
31.19 
28.63 
30.17 
33.83 
29.39 
Unweighted means 30.85 





The correlations between thyroid weight and body length and body 
weight are given in Tables 22 and 23. 

Of the 14 coefficients in Table 22 only one (white male paranoid) 
has a value as much as three times its probable error; four of the 14 are 


negative in sign. Altogether the only possible conclusion would appear 
to be that, so far as this material indicates, there is no sensible degree 
of correlation between the weight of the thyroid and body length. 


TABLE 22 


Values of the Correlation coefficient (r) Between Thyroid Weight 
and Body Length 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





+.157+.003 +.232%.051 +.033+.048 +.219+.130 
+.267+.141 —.082+.057 +.186-.077 
Negro males +.213+.119 —.0332.102 +.092+.058 +.167+.112 
Negro females +.238%.130 —.054+.108 








ENDOCRINE ORGANS 
TABLE 23 


Values of the Correlation Coefficient (r) Between Thyroid Weight 
and Body Weight 





CYCLOIDS PARANOIDS SCHIZOIDS EPILEPTOIDS 





White males +.284+.051 +.233%.049 +.413.132 
White females +.718%.141 +.077+.081 +.287+.077 
Negro males +.5592%.123 +.323%.108 +.281%.058 +.243+.112 
Negro females +.1442%.109 +.400-+.079 





It is evident from Table 23 that thyroid weight quite definitely tends 
to be more highly correlated with body weight than with body length, 
so far as may be judged from this material. Eleven of the 14 coefficients 
are 3 or more times their probable errors. All are positive in sign—the 
heavier the patients, on the average, the heavier are their thyroids. On 
the whole the cycloids exhibit the highest correlations of the thyroids 
with both body length and body weight, the paranoids and schizoids 
standing roughly together at a lower level in respect of degree of these 
correlations, but it must be remembered that in the present samples most 
of these differences are not statistically significant. 

Summing the case up relative to thyroid weight, it appears that the 
present material shows no very definite or marked differentiation of the 
psychiatric groups in respect of this character. If aberrations of 
thyroid structure and function are significant factors in the etiology of 
different types of psychoses the fact is not reflected in any definite and 
orderly manner in the weight of the organ, so far as the present data 
indicate. 


To be concluded 
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FERTILITY AND LONGEVITY IN MARRIED 
WOMEN DYING AFTER THE END OF 
THE REPRODUCTIVE PERIOD* 


BY BETTIE C. FREEMAN 





I. INTRODUCTION 


==AN MANY studies of the factors influencing populations, 

consideration must be given to the association between child 

bearing and the duration of life in women. Because of the 

| limited age span during which propagation is possible, there 

are two different problems to be considered in studying this associa- 

tion. There is the question of the association between the duration of 

life during the reproductive period and the number of offspring borne, 

and there is also the question of association between the duration of life 

after the end of the reproductive period and the number of offspring 

borne. The purpose of this communication is to answer if possible the 

latter question: Is there a significant relationship between the duration 

of life in women who have survived the reproductive period and the 
number of offspring born to them during that period? 


This question has been the subject of much discussion and of some investiga- 
tion. It has been argued that the fact that a woman has survived the bearing of 
many children may be taken as evidence of a superior “vitality,” and that she may 
properly be expected to enjoy a long life. It has been argued with equal convic- 
tion, on the other hand, that the bearing of many children is necessarily a tax on 
“vitality,” and that a woman who has undergone this experience many times cannot 
be expected to survive as long as one who has borne fewer children or none at all. 
There are many other points of view which may be taken, and such a priori 
argument may lead to the conclusion of a positive, negative or of no assocation. 


* Papers from the Department of Biostatistics, School of Hygiene and Public 
Health, The Johns Hopkins University. No. 194. This study was made under a 
grant of the American National Committee of the International Union for the 
Scientific Investigation of Population Problems. The writer is very grateful to 
Dr. Lowell J. Reed for his continued guidance and generous assistance in this 
study. 





on of 
orne, 
f life 
pring 
le the 
ration 
d the 


stiga- 
ing of 
€ may 


ax on 


FERTILITY AND LONGEVITY 


Hufeland 


Typical of this method of approach is the statement made as early as 1797 by 
Christopher W. Hufeland (1), in The Art of Prolonging Human Life: “A certain 
abundance in the power of generation is favorable to longevity.” (2) The subject 
of old age was treated, as Hufeland says in the preface, “not only morally but 
medically.” His conclusion is based only on reading and general observation. 


Humphry 


Quantitatively, the first treatment of the question appears to have been made 
in 1889 by George M. Humphry (3), in his book Old Age. From questionnaires 
sent to physicians of the British Medical Association asking for information on 
persons who had attained or passed the age of 80 years, he abstracted the histories 
of 539 women. Apparently from an analysis of the mean number of children 
born to these women, the conclusion is reached that “fertility which imports 
soundness and activity of the generative organs is indicated to have been an 
associate of longevity.” (4) The evidence supporting this statement is slight and 
inconclusive. 


Beeton, Yule and Pearson 


The problem was seriously attacked in 1900 by Beeton, Yule and Pearson (5) 
in a paper On the Correlation between Duration of Life and the Number of Off- 
spring. In this paper the correlation between the age at death and number of off- 
spring was analyzed for both married men and women dying at any age. It is 
here necessary, however, to review only that part of the analysis which deals with 
the association between fertility and longevity in married women dying after 
the end of the reproductive period. Two groups of data were considered; data 
for American mothers taken primarily from The Genealogical Record of the 
Whitney Family of Connecticut, and data for English mothers taken from English 
Quaker Records. Age at death and number of offspring borne were the only 
two factors considered. Taking fifty years as the limit of the child bearing 
period, the regression lines of number of offspring on age at death were determined 
for each of the two groups of women who had survived this age. In both cases, 
these theoretic regression lines relating mean number of offspring and age at death 
showed, according to the authors, “a sensible deviation from the perpendicular.” 
For the American Mothers, the observed mean number of offspring followed the 
regression line from the age of fifty years to the end of life. For the English 
Mothers, the observed mean number of children tended to fall below the regression 
line after age seventy-five. The conclusion drawn from this analysis was that 
“fertility is correlated with longevity even after the fecund period is passed.” (6) 

In the data which were analyzed there was an apparent low positive correlation 
between longevity and fertility in married women dying at the age of fifty years 
or more. When the constitution of the samples used in the study is considered, 
however, several questions arise which make the validity of this correlation none 
too certain. 
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In using any data for a study of this kind, it is essential that no bias elemen 
be introduced unconsciously in selecting the individuals for study. The use of 
genealogical records as a source of data is particularly difficult from this point oj 
view. In a joint paper, The Elder Peirce’s, Wilson and Doering (7) have com. 
mented upon and summarized many of the limitations inherent in data obtaing 
from such records. The general danger involved in considering a mean age 
death as an index of the longevity of a group of individuals is illustrative of on 
type of the bias selection which must be avoided in the study of any data, anj 
which is of special importance in the study of data obtained from genealogical 
material. If a mean age at death is to be significant in the sense that it may kk 
interpreted as a measure of the average life span of a group of individuals bom 
at the same time, it must be based on the age at death of each member of th 
original group. It is essential that sufficient time be allowed for all the member; 
of the group to have died before this average can be determined. If, for any 
reason, sufficient time be allowed for only a part of the group to die, the mea 
age at death of these individuals cannot be considered as applying to the entire 
group. This point seems obvious. However, it is one that is often overlooked anj 
it is typical ~‘ the kind of error which unconscious bias selection may introduce, 

In collecting the sample from the Whitney Genealogy, Beeton, Yule and Pez- 
son used apparently all married women who had died before the genealogy wa 
published. The material recorded in this genealogy, like most of its kind, is far 
more extensive for the later than for the earlier years. Furthermore, the limita. 
tion of the study to those already dead automatically excludes the large group of 
persons who were born in the later years of the period covered, and were still alive 
when the book was published. The mean ages at death, under these circumstances, 
are much lower than would be found if the periods selected had been limited toa 
time early enough for all members of the group to have died before the genealogy 
was compiled. The authors note the fact that for the American women the 
average age at death was below that found for the English group. It appears 
highly significant that in the American figures taken as a whole more deaths 
occurred between thirty-five and forty years of age than between seventy and 
seventy-five years. It would seem that the authors’ use of the mean age at death 
as an index of longevity is subject to criticism on the grounds discussed in the 
previous paragraph. 

It is well known that the mean number of children per family has tended to 
diminish over a long period of years. If, therefore, in the case of American 
Mothers studied by these authors, the sample contains Mothers taken from the 
later part of the genealogy, and if the mean age at death is lower than the actual 
by reason of the exclusion of Mothers still living at the time of publication of the 
genealogy, these factors alone would produce an apparent positive correlation 
between fertility and longevity. 

Besides this effect which may reflect only the selection of material, it would 
seem to be necessary to take into account the possible effect of age at marriage 
and of duration of marriage, since both are associated directly with the number of 
offspring. Secular or other variations in these factors may well be the cause of an 
apparent association between the age at death and the number of offspring. These 
questions are not mentioned by the authors of the paper under discussion. 
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Powys 


In 1905, A. O. Powys (8) published a paper On Fertility, Duration of Life 
and Reproductive Selection. The data were taken from the Vital Statistics of 
New South Wales for the years 1898-1902. Only that part of the study dealing 
with the association between longevity and fertility in married women dying after 
the end of the reproductive period need here be discussed. 

The author first correlated the average number of children borne with the 

age at death in five-year groups for women dying from forty-five to seventy years 
of age and from seventy years and over. Then the average duration of life was 
correlated with the number of children borne for two groups of women, those 
with 0-8 children and those with 9 or more. Finally, using “deferred expectation 
of life” as a measure of longevity, “deferred expectation of life” was correlated 
with the number of offspring for women with 0-6 and 6-17 children. From the 
results of these various analyses, the author concluded that “the number of off- 
spring born to a woman is highly correlated with the duration of life beyond the 
reproductive period,” (9) and that increased longevity is associated with increased 
fertility up to about age seventy, after which increased longevity is associated with 
diminished fertility. 
_ This study is unsatisfactory from many points of view. In the first place, as in 
the paper by Beeton, Yule and Pearson to which reference has already been made, 
age at death and number of offspring borne are the only two factors considered. 
No account is taken of the possible influence of age at marriage or of duration of 
marriage on the data. In the second place, the “correlation coefficients” were 
determined from mean values, and erroneously interpreted by the author to be 
measures of association. And finally, as can be seen from the above summary, the 
analyses were made on the data when they were subdivided into many varied 
groups arbitrarily chosen both in respect of age at death and number of offspring. 
The reader of this paper is cautioned against the many unit or scale changes in 
the various analyses which are not adequately indicated, and particularly cautioned 
against the designation of the statistical constants. Many of these, although 
identically titled, are in no sense comparable. 


Bell 


In 1918, Alexander Graham Bell (10) published a paper, The Duration of 
Life and Conditions Associated with Longevity, A Study of the Hyde Genealogy. 
Included in this study is a section on “The Duration of Life of Fathers and 
Mothers Compared with the Number of Children Born to Them.” The data 
suffer from all the limitations which have been noted in connection with the paper 
of Beeton, Yule and Pearson. Five hundred and forty-one fertile marriages 
were studied. The average number of children born per fertile marriage for 
women dying “40 and under 60” years of age, “60 and under 80,” and “80 years 
and over” was found to be 6.2, 6.6, and 7.2 children per marriage respectively. No 
other analysis was made. Bell states: “There was thus a direct correlation between 
the duration of life of the parents and the number of offspring born to them. The 
longer lived parents were the most fertile.” (11) This seems a broad conclusion 
on such evidence. 
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The three most recent quantitative works which have been cited agree that 
there is some association between fertility and longevity even in those married 
women who have survived the child bearing period. The conclusions as to the 
type or extent of this association are not in accord, and the limitations to each 
study which have been mentioned, detract from the value of the final conclusions, 
As a result of this state of uncertainty, in 1931 Notestein (12) wrote: “It is also 
possible that there is some association between fertility and length of life after the 
end of the child bearing period, but such an association has never been demon- 
strated.” (13) 


II. THE PROBLEM 


It is the object of this study to determine whether or not there 
exists any significant relationship between fertility and longevity in 
married women who have survived the reproductive period. Fertility is 
taken to mean the number of children born alive to the women under 
consideration, and longevity to denote the duration of life after the end 
of the child bearing period. 

If it were possible to obtain a sufficiently large, truly random sample 
of married women dying after the end of the reproductive period, it 
would be a comparatively simple matter to determine the relationship 
between these two variables. From a practical standpoint, it is im- 
possible to obtain such a sample. It is apparent that the question cannot 
be answered by any simple comparison between the number of children 
born and the duration of life for a group of women for whom only 
these facts are known. It is essential to a successful solution of the 
problem that the group of women selected for study be as homogeneous 
as possible for all variables other than the two whose relationship is to 
be determined. 

There are many factors which are or may be associated with 
longevity and fertility, and which must be taken into account in selecting 
the basic data. These factors may in general be divided into two classes, 
the environmental and the physiological. Included in the first class are 
such factors as race, religion, distribution in time and space, economic 
status, number of times married, age at marriage, age of the husband at 
marriage, and duration of marriage. In the second are included all of 
the many factors associated with the physiological activity of individuals. 
Variations in the first group are to some extent controllable by the 
selection of the sample to be studied. With the present state of our 
knowledge variations in the second group are not entirely recognized 
or capable of definition, and little can be done with them in any study. 
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The collection of an adequate sample of women, in which some if 
not all of the environmental factors are known, presents great difficulty. 
There are three main sources from which the data might be sought,— 
official statistics, a canvass or questionnaire, and documentary evidence. 
Official statistics of death as registered are not sufficiently detailed to 
furnish satisfactory information. The age at death is recorded on the 
standard certificate of death but there are no data for the age at mar- 
riage or for the total number of offspring. To obtain detailed and 
accurate information regarding a sufficient number of married women, 
dying over a sufficiently long period of time, by the method of canvass 
or questionnaire, would be exceedingly difficult or impossible. Genea- 
logical records are left as the alternative source of information, and 
these have been chosen for the present study. 

Genealogical records are not ideal for the purpose but they seem 
to offer the best available approach to the problem. Many objections 
to the use of such material may be avoided by the selection for study 
only of those works which seem to be sufficiently complete and accurate. 
The most important criteria are: the inclusion of persons dying in 
infancy or at very young ages, the concordance of the significant dates 
as given, and especially the amount of attention devoted to the female 
members of the family. There is one limitation which cannot be 
avoided. Due to the fact that any genealogy is published primarily as a 
record of the descendants of an individual or group of individuals, 
persons who had no offspring or those whose offspring died in infancy 
are usually somewhat slighted as of no special interest in tracing the 
line of descent. Furthermore, the records for these persons appear 
more difficult to obtain. The information given for this class of 
individuals is therefore often incomplete and sometimes entirely lacking. 
The result is that any sample drawn from such a source will very 
probably be overweighted with individuals representing larger families. 
The effect of this factor on the material used in this study is later 
discussed. 


III. SOURCE OF DATA AND SELECTION OF SAMPLE 


From the large number of published genealogies, eleven were selected 
as being suitable for the present purpose. They deal exclusively with 
families living in the United States, and for the most part with those 
living in the northeastern part of the country. The genealogies used are 
listed below. 





398 HUMAN BIOLOGY 


The Coles Family of Virginia. William B. Coles. Privately printed. New York, 
1931. 

Scholl, Sholl, Shull Genealogy. John W. Scholl. Grafton Press. New York, 1930, 
History of the Descendants of William Ward of Sudbury, Mass. Charles Martyn, 
Privately printed. New York, 1925. 

Genealogical Record of the Schwenkfelder Families. Samuel K. Brecht. Rand 
McNally and Co. New York, 1923. 

The Geer Genealogy. Walter Geer. Brentanos. New York, 1923. 

History of the Town of Durham, New Hampshire, 2 vol. E. S. Stackpole, L, 
Thompson. Rumford Press. Concord, 1913. 

History and Genealogy of the Jewetts of America, 2 vol. Frederic C. Jewett. 
Privately printed. Rowley, 1908. 

Genealogy of the Smedley Family of Chester, Pa. Gilbert Cope. Wickersham 
Printing Company, Lancaster, 1901. 

Records of William Spooner of Plymouth, Mass. Thomas Spooner. Press of 
F. W. Freeman, Cincinnati, 1883. 

The Whitney Family of Connecticut, 3 vol. S. Whitney Phoenix. Privately 
printed. New York, 1878. 

The Hyde Genealogy, 2 vol. R. H. Walworth. Press of J. Munsell. Albany, 1864. 


In collecting from these sources a group of women for study, atten- 
tion was paid only to married women who were alive at the age of 
forty-five years, assuming this age normally to mark the end of the 
reproductive period. This first condition of selection removed the 
influence of the hazard of child bearing, as such, and avoided the 
loading of the sample with women for whom death in the early years of 
marriage had limited the number of offspring. 

To insure that the apparent duration of life of the group selected 
was not influenced by the exclusion of any very considerable number of 
women still alive at the time of compilation of each genealogy, only 
women born eighty-five years or more before the date of compilation 
were included. In a very few instances, women of eighty-five years 
or more, still alive at the time of compilation, were assumed to have 
died at the age at which they were last known to be alive. This was 
done to prevent the entire exclusion of the large group born about the 
same time. The time period covered by the main body of the material 
is so remote that the inclusion of a few women, assumed to have died at 
the last age known to be alive, which varied from eighty-five to ninety- 
five years, can have no appreciable effect in subsequent analyses. 

From the eleven genealogies were abstracted the histories of all 
married women, not excluded by the above primary restrictions, for 
whom the age at death and one or more of the following items were 
given: age at marriage, duration of marriage, or total number of off- 
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spring borne. The age at death was determined by taking the difference 
in years between the year of birth and the year of death. The age at 
marriage and the duration of marriage were similarly determined. This 
procedure yielded a heterogeneous sample of approximately 8,000 
women. 

Some selection in environmental factors was made by the original 
choice of the source of data. The eleven genealogies all deal with 
families of white stock, living for the most part in northeastern United 
States. Genealogical records give scant information on religion or the 
economic status of the individuals recorded. While it is impossible to 
consider these two variables separately, in these data, there seems no 
reason to believe that they affect the integrity of the sample. 

By further selecting, from the original group of women, only those 
for whom certain specific facts are known, it is possible to eliminate 
variation in some important environmental factors and to arrive, finally, 
at a group for which definite information regarding other important 
factors is available. It was decided, therefore, to include in the final 
group only women who were married but once and that before the age 
of forty-five years. In this way the many variations introduced by 
multiple marriages are removed and only women potentially exposed to 
the risk of bearing children are studied. In the second place, it was 
decided to include in this final group only those whose husbands were 
known to be alive when the women reached the age of forty-five years. 
This restriction removes, for any group of women married at the same 
age, the effect of variations in the duration of marriage during the 
reproductive period on the number of offspring borne. The age at 
marriage of the husband is not considered in this study. 


In an exhaustive investigation of the Fertility of Marriage, T. H. C. Steven- 
son (14) analyzed the effect of this factor on the number of children born to a 
marriage and concluded that “the husband’s age at marriage may be disregarded 
as a matter of doubtful significance and minor importance.” (15) 


From the original sample, therefore, a group was selected for final 
study which included only those women who were married but once; 
who married during the reproductive period; whose husbands were 
known to be alive at the end of this period; and for whom the three 
factors, age at death, age at marriage, and total number of offspring 
borne, are known. This group as a whole is referred to throughout the 
study as the Completed Marriage Group. The histories of these women, 
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a total of 2,614, were coded and transferred to punch cards. The 
punch cards were then sorted and the results tabulated. 
The details, pertinent to the present study, which were entered on the 
punch cards were as follows: 
. The Genealogy number 
. Individual number 
. Location—broad geographical area in which the individual resided after mar- 
riage 
. Date—quarter century of birth of the individual 
. Age at death 
. Age at marriage 
. Progeny—total number of offspring born to the individual 
. Duration of marriage—total years of married life lived by the individual 
Fertile years of married life—total number of years married life lived by the 
individual from the date of marriage to forty-five years of age 


IV. GENERAL ASPECTS OF THE SAMPLE 


Table 1 gives the distribution of the 2,614 women by genealogical 
source. Since the number of individuals obtained from each genealogy 
is small, reflecting the highly selective character of the sample, no at- 


TABLE 1 


Completed Marriage Group 
Distribution of Women by Genealogical Source and Time-period 
of Birth 





GENEALOGICAL SOURCE 





TIME PERIOD 


OF BIRTH 


OF WOMEN 


Schwenkfelder 
Durham Town 





um 
@ 


26 133 
185* 177% 


Prior to 1750.. .. 5 58 
1750-1799 .... 56 I01 144 
84 131 248 
56 155 202 450 

t Women born 1800-1814 

* Women born 1750-1784 

t Women born 1750-1774 


_ 
— 
me 
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211 310 








FERTILITY AND LONGEVITY 


TABLE 2 


Completed Marriage Group 
Per cent Distribution by Number of Offspring for Women Born 
in Each of the Three Time-periods 





WOMEN BORN 
NUMBER OF 


orrsprinc Prior to 1750 1750-1799 1800-1824 
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tempt is made in subsequent analyses to separate the data from each 
source. Table 1 also classifies the women making up the sample into 
three groups according to date of birth. The total period of birth 
of the women covers approximately two hundred years, roughly from 
1625 to 1825. The three divisions, women born prior to 1750, those 
born from 1750 to 1799, and finally those born from 1800 to 1824, are 
purely arbitrary. 

The influence of time period of birth on the number of children 
borne per woman is shown in Table 2, in which is given the percentage 
of women bearing different numbers of children for each time-period. 
The increase in the percentage of women bearing the smaller numbers 
of children, five or less, in the women born in the later periods is ap- 
parent. This evidence of a secular trend in the number of children per 
woman is quite definite. The mean number of offspring borne for each 
of the three time-periods is 7.2 for the earliest, 6.8 for the middle, and 
5-7 for the last. 


TABLE 3 


Completed Marriage Group 
Per cent Distribution by Age at Marriage for Women Born in 


Each of the Three Time-periods 





AGE AT WOMEN BORN 





MARRIAGE § Prior to 1750 1750-1799 1800-1824 
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Table 3 gives for the three time-periods the percentage of women, 
by age at marriage, in five-year groups. In this table there is no such 
clear-cut evidence of secular trend as was found in Table 2. The mean 
age at marriage for the three periods in order is 23.3, 23.7, and 24.1 
years. These differences are suggestive. Quantitatively, however, they 
do not at first glance appear to be sufficient to account for the differ- 
ences in the mean number of children per woman for the corresponding 
periods. 


TABLE 4 


Completed Marriage Group 
Mean Number of Offspring by Age at Marriage for Women Born in 
Each of the Three Time-periods 





AGE AT WOMEN BORN 





MARRIAGE = Prior to 1750 1750-1799 1800-1824 





6.0 8.1 
8.7 8.2 
7-5 7-3 
5.8 

4.4 

2.5 

5 





6.8 





Table 4 brings out two important relationships in these factors. In 
it, the mean number of children borne for each age at marriage is given 
for the three time-periods. There is in all three periods an orderly 
decrease in the mean number of children born with increasing age at 
marriage. For a specific age at marriage, moreover, there is in general 
a decrease in the mean number of children borne with the passage from 
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the earlier to the later time-periods of birth of the women. Groups 
of women married at the same age are not equally fertile over this two 
hundred year time-period. This is true in spite of the fact that, by 
reason of the restrictions imposed in the selection of the final group oi 
women for study, the duration of marriage throughout the reproductive 
period is approximately constant for women married at a specific age. 

It should be noted at this point that the values as given for percent- 
age distribution of numbers of children and for the mean numbers of 
children borne per woman, are probably different from the values which 
would be obtained from a similar but truly random sample from the 
general population. Genealogical material is, as has been said, probably 
overweighted with the larger families. Inspection of the material dur- 
ing both compilation and tabulation, however, gave no indication that 
this factor was associated with any of the other factors under consider- 
ation. While the calculated values for numbers of children are possibly 
higher than the true values, therefore, it would appear that the rela- 
tive values for the group as a whole are not affected by this feature 
of the material. It has been impossible to compare the values calcu- 
lated from the present material with other published statistics of fer- 
tility as no comparable figures on data subdivided with the same degree 
of precision have been found in the literature. 

Table 5 gives for each of the three time-periods the percentage 
distribution of women by duration of life in five-year groups, after the 
age of forty-five years. It is seen from this table that the three distri- 
butions are not markedly different. The variations appear to be of the 
type associated with random sampling. The mean duration of life for 
the three time-periods is 29.3, 28.7, and 28.2 years respectively. It 
might be well to note that eighteen women have been included who were 
assumed to have died at the last age known to be alive, as previously 
explained. Since this number represents but 0.7 per cent of the total 
sample, and since all these women had attained the age of eighty-five 
years or more, it is apparent that the integrity of the sample is not 
appreciably affected by this factor. 

In this first examination of the sample selected for study, two facts 
stand out clearly. The number of offspring per woman varies with the 
time-period in which the woman lived, and varies also with the age at 
marriage or, stated otherwise, with the duration of the marriage before 
age forty-five. When the data are analyzed for a possible correlation 
between fertility and longevity, the effect of these two factors on the 
material will have to be considered. 
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TABLE 5 


Completed Marriage Group 
Per cent Distribution by Duration of Life After Forty-five Years 


for Women Born in Each of the Three Time-periods 





DURATION OF WOMEN BORN 





LIFE AFTER 
45 years Prior to 1750 1750-1799 1800-1824 





4-4 5.0 5.3 
6.7 48 5-4 
7.1 : 6.2 
7.6 79 
9.2 . 11.4 

13.7 

15.0 








Vv. THE ANALYSIS 


In examining these data for a possible association between the 
number of offspring borne and the duration of life after the child 
bearing period, it was decided first to analyze it both as a whole and then 
divided into three arbitrary time-periods, and later to analyze it when 
subdivided into groups specific for both age at marriage and for time- 
period of birth. 
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Tabulations were made of the distributions by number of offspring 
and duration of life by five-year age periods for women born in each 
of the three time-periods and for the total of the three. The term 
“duration of life” is used to mean the duration of life after the repro- 
ductive period, that is, the difference in years between the age forty- 
five and the age at death. The mean duration of life by specific number 
of offspring and conversely the mean number of offspring by duration 
of life, were calculated for each table. The mean duration of life was 
determined from the means of the five-year age groupings with two 
and one-half years added to the result to allow for the life lived in the 
period of grouping, assuming an equal distribution throughout that 
period. When the observed means are plotted as will be seen in Figure 
1, the regressions are linear. It is obvious from the relative positions 
of these means that there is very little association between the two 
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variables when the data are considered in these broad groupings. Since 
in the frequency tables of number of offspring and duration of life the 
marginal distributions are approximately normal and the range of vari- 
ability in the arrays is not widely divergent, and since the regressions 
are linear, such tables may properly be analyzed by the normal correla- 
tion technique. This was done and the results are given in Table 6. 


TABLE 6 


Completed Marriage Group 
General Summary of Results of Correlation Analyses of Number of Offspring 
and Duration of Life After Age Forty-five, for the Total of All Women 
Born up to 1825 and for Women Born in Each of the Three Time-periods 





REGRESSION 


J 
5 


Number of Offspring 5 
on Duration of Lifel? 





CORRELATION 
BETWEEN 
DURATION OF 
LIFE AND 
NUMBER OF 
OFFSPRING 


Number of Offspring 
on No. of Offspring 


7] 
z 
é 
& 
3 
‘So 
— 
S 
z 
s 
Z 


TIME PERIOD OF 

BIRTH OF WOMEN 
NUMBER IN GROUP 
Duration of Life 
Duration of Life 
(single years) 

Duration of Life 





Prior 
to 1750 476 29.31 7.21 ; +.0677+.0300 . ‘ +.2906 +.0158 
1750-1799 1311 28.71 6.78 ’ " +.0178+.0186_ =. d +.0706 +-.0045 


1800-1824 827 28.24 5.67 —.0157%.0235 . / —.0620 —.0040 





Totals 2614 28.67 651 12.61 +.0207+.0134 .0135 : +.1171 +.0075 





The theoretical regression lines are presented graphically, with the 
observed means already referred to, in Figure 1. 

The four correlations are all of a very low order. In three cases, 
those for the total of all women, for women born prior to 1750 and for 
those born from 1750 to 1799, it is positive. For women born from 
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1800 to 1824, it is negative. For coefficients of such low order, the 
possibility that they may arise by random sampling variation from a 
universe of no correlation must be considered. The probability that a 
correlation of the magnitude observed, or larger, would arise solely by 
random sampling from an uncorrelated universe, may be determined 


by calculating the value Foe and reading the corresponding area 
: ae 


under the normal curve. Examining these quotients, Table 6, it is seen 
that for the total of all women, and for women born prior to 1750, the 
value is 2.2. Interpreting this result, the chances are about 14 in 100 
that a correlation of the observed magnitude or larger would arise from 
an uncorrelated universe by the variation in random sampling alone. 
For women born from 1750 to 1799, and from 1800 to 1824, the quo- 
tient is less than 1, signifying that the chances are better than even 
that a correlation of the observed size would so arise from a universe 
of no correlation. 

No conclusions can be drawn from Table 6. Even if statistically 
significant results had been found, which was not the case, one would 
hesitate to conclude that there was real association, since in the 
composition of the samples themselves there are factors which might be 
combined in such a way as to produce an apparent correlation. How- 
ever, this analysis foreshadows what may be expected when the data 
are subdivided into more homogeneous groups. There is little indica- 
tion that a sizable association will be found. 


VI. AGE AT MARRIAGE CONSIDERED AS A CONTROLLED FACTOR 


It would seem from the preceding analysis that a “spurious” cor- 
relation has not been created by the manner in which the data were 
collected. The possibility remains that an existing relationship has been 
obscured by the heterogeneity of the material from the standpoint of 
age-at-marriage. To obtain groups of women that were uniform in this 
respect, the data were divided, regardless of time-period of birth of the 
women, into four age-at-marriage classes, women married under 20 
years of age, from 20 to 24 years, from 25 to 29 years, and from 30 to 
44 years. In the youngest age group, a total of 562 women, only ten 
married before the age of 15. The total number marrying at 30 years 
and over is too small to permit further subdivision. Of the 266 alto- 
gether, only 62 married between 35 and 39, and only 35 between 40 
and 44 years. 
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Tabulations were made of the distributions by duration of life in 
five-year periods and by number of offspring, of women married in each 
of the four age-groups. The mean duration of life and the mean 
number of offspring borne were calculated as before for each table 
and these means are shown graphically in Figure 2. Again the regres- 
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sions are linear and the data suitable for analysis by the correlation 
technique. The correlation between duration of life and the number of 
offspring was determined for each of the four age-at-marriage groups, 
and a general summary of results is given in Table 7. The theoretical 
regression lines can be seen in Figure 2. 

The correlations for women married in each of the four age groups 
are positive but of a low order in every case. In general, if there were 
basically no correlation between these two variables, one might expect 
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TABLE 7 


Completed Marriage Group 
General Results of Correlation Analyses of Number of Offspring and Durai 
of Life After Age Forty-five, for the Total of All Women 
Born up to 1825, by Age at Marriage 





3 
= 
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CORRELATION 
BETWEEN 
DURATION OF 
LIFE AND 
NUMBER OF 
OFFSPRING 


NUMBER IN GROUP 
Number of Offspring 
(single years) 
Number of Offspring 
P. E. OF r=0 
Duration of Life 
on No, of Offspring 


Duration of Life 
Duration of Life 


M ARRIAGE 





It 
5 


+.1027+.0282 


+-.0365+.0193 
+.0108+.0283 + 


3.22 
2.97 
2.52 


lt 
5 


+.0536+.0414 





to find values of r within the range observed, but with both positive 
and negative values. For women married under 20 years of age, the 
observed correlation is +-0.1027 with the P.E.,., +0.0285, and the 


quotient —% _ is 3.6. This indicates that the chances are a little 


ioe r=9 


better than 1 in 100 that a correlation of the observed size or larger 
would arise from an uncorrelated universe by random sampling varia- 
tion. This result is highly improbable. It appears from this analysis, 
therefore, that for women marrying under 20 years of age there is 
a slight positive correlation between duration of life and number of 
offspring borne. Looking at the regression coefficients, it is seen that 
on the average the addition of one child is associated with an increase 
in the duration of life of about 0.4 a year. 

For women married from 20 to 24 years of age, not only is the 
observed correlation lower, but the chances, about 20 in 100, that it 
might have arisen from an uncorrelated universe are much greater. 
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Although it is impossible to conclude with any degree of confidence that 
in this case there is a real correlation, the evidence favors this assump- 
tion. Turning to the practical significance of a slight positive correla- 
tion, if such an assumption is made, the duration of life is increased on 
the average only about 0.15 of a year for each additional child, an 
amount which is almost negligible when its effect upon the population at 
large is considered. 

For women married from 25 to 29 years of age, the observed cor- 
relation is still lower, and the P.E.,—. is greater than the correlation 
coefficient itself. It is impossible to predicate any association. 

The group of women married in the older ages from 30 to 44 years, 
is small as compared with the other three classes, and the range of the 
age-at-marriage span is considerably broader. A correlation from this 
body of data, regardless of its significance as compared with P.E. ,-,, 
has not the same value as one computed on a group of women more 
uniform in respect of age-at-marriage. Nevertheless, this correlation 
was determined and found to be +.0536 with the P.E.,., .0414. 
Again, one would conclude that this correlation might well be due to 
the effect of random sampling alone. 

In summary, the correlation between number of children and 
duration of life for women married at different ages is positive in every 
case but statistically significant only for women married before the age 


of 20 years, in whom it appears that an increase in duration of life 
after 45 years of about 0.4 years is associated with the addition of 
each child. 


VII. TIME-PERIOD OF BIRTH OF WOMEN AS WELL AS AGE-AT-MARRIAGE 
CONSIDERED AS CONTROLLED FACTORS 


The next question which arises is, is there still evidence of this 
slight positive correlation when the data are made even more homo- 
geneous by subdivision both by time-period of birth of the women and 
by age-at-marriage, thereby removing to some extent a possible inter- 
play of the secular trends. 

Tables were made of the distributions by duration of life and by 
number of offspring for women born prior to 1750, for those born from 
1750 to 1799, and from 1800 to 1824, and further grouped by age-at- 
marriage as previously noted. The group of women married from 30 
to 44 years of age was too small to permit this further subdivision. The 
mean duration of life and the mean number of offspring borne were 
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calculated for each table, and are given in Tables 8 and 9 and are shown 
graphically in Figure 3. Due to the small frequencies, these means 
are subject to considerable variation but they are still essentially linear. 
Each table of actual frequencies was analyzed for the correlation be- 
tween duration of life and number of offspring, and the results of 
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these analyses are given in Table 10. This table repeats also, for 
convenience, the results of all similar previous analyses. The theoretical 
regression lines are plotted in Figure 3. 

For women married under 20 years of age in each of the three 
time-periods, the correlation is positive in every case, and it is for the 
total of all women married in this group. These correlations are all 
greater than the corresponding values of the P.E.,.,. While not 
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TABLE 8 


Completed Marriage Group 
Mean Duration of Life After Age Forty-five, by Number of Offspring 
for Women Born in Each of the Three Time-periods 


by Age at Marriage 





TIME PERIOD OF BIRTH OF WOMEN 





Prior to 1750 1750-1799 1800-1824 





Age at Marriage Age at Marriage Age at Marriage 





OFFSPRING 


Under 20 20-24 25-29 Under20 20-24 25-290 Under20 20-24 25-20 





20.0 32.5 125 27.5 325 275 325 33.3 
32.5 21.2 25.8 22.5 17.5 21.6 
26.0 30.5 27.5 J 8.2 28.9 34.6 
28.3 24.2 27.5 ; 25.7 29.9 32.1 
33-6 24.1 28.4 . 24.6 284 29.7 
27.5 30.7 278 31.1 26.2 27.8 
31.6 32.8 26.7 27.3 30.9 
29.1 33.3 26.8 29.3 27.5 28.8 
32.0 24.3 25.3 24.6 26.9 308 
30.6 34.2 28.4 . . 29.4 25.5 28.1 
31.7 40.8 26.9 . 30.8 30.5 
31.9 45.0 28.7 . 28.7 25.4 
31.2 24.2 29.5 2.6 268 42.5 
31.5 ree 30.8 . 32.5 

24.5 vee 32.5 


_ 





2 
3 
4 
5 
6 
7 
8 
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Totals 27.1 
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TABLE 9 


Completed Marriage Group 


Mean Number of Offspring Borne, by Duration of Life After Age 
Forty-five, for Women Born in Each of the Three Time-periods 
by Age at Marriage 





TIME PERIOD OF BIRTH OF WOMEN 





Prior to 1750 1750-1799 1800-1824 





Age at Marriage Age at Marriage Age at Marriage 





DURATION 


Under 20 20-24 25-29 Under20 20-24 25-290 Under20 20-24 25-29 





0- 4 8.8 7.6 68 8.7 7.2 4.6 5.5 6.9 48 

5- 9 8.1 68 3.8 8.0 7.1 6.6 48 7.0 4.1 
10-14 8.0 7.0 6.1 8.2 6.7 5.5 0.3 6.0 5.3 
15-19 9.6 6.8 6.0 78 7.5 5.4 8.0 5.8 4.6 
20-24 7.3 8.1 5.9 7.0 6.6 5.6 7.2 5.2 4.7 
25-20 8.0 7.7 5.6 7.9 7.5 5.8 9.0 6.9 47 
30-34 (9.6 6.9 5.7 8.8 7.9 6.5 7.7 5.6 5.3 
35-39 9.1 8.3 6.6 76 7.3 5.8 7.2 6.0 4.3 
40-44 7.9 7.9 5.3 9.6 7.3 58 7.9 6.7 4.6 
45-49 9.6 7.6 98 9.2 68 5.6 6.0 6.0 2.8 
50-54 10.7 7.2 8.5 8.2 7.9 5.1 7.0 13.0 4-7 
55-59 6.0 9.0 6.0 nr: 6.5 7.0 vf 3.0 





Totals 8.6 7.5 6.2 8.2 ye 5.8 7.4 6.2 4.6 





conclusive, the balance of evidence decidedly favors the assumption 
that a real correlation exists between the number of offspring and the 
duration of life, for women married in this early age group. 
Considering women married from 20 to 24 years of age, there 
are two positive and one negative correlations. The negative correla- 
tion is small, less than one-half the value of the P.E.,—,. The positive 
correlations are, on the other hand, greater than this value. These 
results further confirm the tentative conclusion, drawn from the analysis 
considering all women married in this age group regardless of time, that 
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TABLE to 


Completed Marriage Group 
General Summary of All Analyses of Correlation of Number of Offspring and 
Duration of Life After Age Forty-five 





MEAN STD. 


| 
a 
a8 





CORRELATION 
BETWEEN 
DURATION OF 
LIFE AND 
NUMBER OF 
OFFSPRING 


TIME PERIOD OF 

BIRTH OF WOMEN 
NUMBER IN GROUP 
Duration of Life 
Number of Offspring 
Duration of Life 
(single years) 
Number of Offspring 
P. E. OF r=0 
Duration of Life 
on No. of Offspring 
Number of Offspring 
on Duration of Life 





| Prior 

to 1750 476 29.31 7. " : +.0677+.0309 =.0309 
1750-1790 1311 28.71 6. ; y -+.0178+.0186 +.0186 
1800-1824 827 28.24 5. : : —.0157+.0235 +.0235 


Total... 2614 28.67 . : +-.0207+.0134 +.0135 








Women married under 20 





Prior 

to 1750 118 27.12 8.64 . +.0650+.0624 +.0621 
1750-17909 300 27.60 8.18 r q +.0825+.0388 +.0389 
1800-1824 144 26.35 7.40 : . +.1613%.0551 +.0562 


Total... 562 27.18 8.07 . +.1027+.0282 =+.0285 








Women married 20-24 years of 





Prior 

to 1750 220 30.64 7.51 12.38 +.0837+.0454 +.0455 
1750-17900 602 28.42 7.32 12.43 +.03382%.0275 +.0275 
1800-1824 306 27.73 6.19 12.15 3: —.0150+.0340 +.0339 


Total... 1218 28.60 6.09 1237 2. +.0365+.0193 +.0193 








Women married 25-29 years of 





Prior 

to 1750 93 20.65 6.20 12.94 2: +.1712+.0686 
1750-1700 273 «30.21 5.81 12.25 2. +.0142+.0410 
1800-1824 202 30.25 4.65 11.14 2. —.0598+.0475 


Total... 568 30.13 5.46 11.99 2.52 +.0108-+.0283 








Women married 30-44 years of age 





Prior 
to 1825 266 29.02 3.22 13.40 2.25 +.0536-+.0414 
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the association, if existing, is positive. The statistical significance of 
this association is, however, doubtful. 

For women married from 25 to 29 years of age, there are again 
two positive and one negative correlations, but from the values of 


the quotients __>*_ one would hesitate to assume that there is any 
° “rT=9 


real association between these two variables. 

It is interesting to note that the analyses by subdivisions of time at 
each age at marriage point to the same general conclusions as did the 
analyses specific for age but not for time. 

The evidence points conclusively to the fact that any correlation 
which may exist between fertility and longevity, as here defined, is of a 
low order. With the size of the samples which are at hand, it is im- 
possible to determine the exact extent of this association. The fre- 
quencies required to establish a low correlation as significant are for 
the most part greater than those available in the present study. Hence 
it is possible only to summarize the results which were observed and to 
weigh the whole of the evidence even though it is not finally conclusive. 

It is obvious from all the analyses which have been made that the 
association, if any, between the two variables, duration of life and 
number of offspring, is slight. The possibility of a negative correlation 
has definitely been removed. Of 17 correlations determined by ana- 
lyzing the data from many points of view, 14 were positive and 3 were 
negative. The negative correlations found were extremely low. Two 
coefficients were less than the P.E.,... and the other was only slightly 
greater. The possibility of a positive correlation, on the other hand, 
was quite strongly suggested. FFor women married in the youngest 
age group, under 20 years of age, the correlation appears to be real 
and not due to the variation of random sampling. Its effect, however, 
is not great. It was found that on the average, for these women, an 
addition of one child was associated with an increase of about 0.4 years 
in the duration of life of the mother. For women married in the older 
age groups, not only is the statistical significance of the observed corre- 
lations doubtful, but the effect of the association, if it be assumed to be 
valid, appears to be one of very minor importance. 

From the results of this study, it would appear that the effect of 
such association as may exist between the duration of life after the 
reproductive period in women and the number of offspring borne is of 
little or no significance as a factor influencing the movement of 
populations. 











FERTILITY AND LONGEVITY 417 


Besides the low positive correlation between fertility and longevity 
suggested by these data, there is some slight evidence of a positive 
association between the age at marriage during the reproductive period 
and the duration of life after the reproductive period. In Table Io it is 
seen in general that as the age at marriage increases, at least up to 30 
years, the mean duration of life also increases. This same relationship 
is apparent even when the number of offspring borne is a constant 
factor as may be seen in Figure 2. In general there is a greater change 
in the mean duration of life after age 45, with an advance in the age at 
marriage than with an increase in the number of offspring. 

It is a well established fact that married women live on the average 
longer than do single women. The data which have been studied in this 
investigation suggest that not only the general state of being married 
but also the age at marriage is associated with longevity. In a later 
section of the paper by A. O. Powys, to which reference has already 
been made, there is evidence supporting this same hypothesis. 


VIII. SUMMARY 


The marital histories of a group of 2614 married women, dying at 
the age of forty-five years or more, were obtained from eleven published 
genealogical records of families living primarily in the northeastern part 
of the United States. This sample includes all those women born prior 
to a specified date before the year of publication of each genealogy, 
who were married but once and that before the age of forty-five years, 
whose husbands were known to be alive when the women were forty- 
five, and for whom the age at death, the age at marriage and the total 
number of offspring were known. The time-period of birth of these 
women covers approximately a two-hundred-year period, roughly from 
1625 to 1825. 

The data were analyzed by the normal correlation technique for a 
possible association between the number of offspring borne and the 
duration of life after the end of the reproductive period. 

The results of several analyses, considering the data (a) as a 
whole, (b) divided into three arbitrary time-periods, (c) divided into 
four age-at-marriage groups, and (d) subdivided into groups specific 
for both age at marriage and time-period of birth of the women, point 
to the following general conclusions: 

There probably is a low positive correlation between the duration 
of life and number of offspring borne, in married women who have 
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survived the reproductive period. For women married in the youngest 
age group, under twenty years of age, the correlation appears to be 
slightly higher than that for women married in the older age groups, 
from twenty to forty-five years of age. However, the correlations are 
all of such a low order that changes in the mean duration of life asso- 
ciated with increasing numbers of offspring are of no practical im- 
portance. 

In general, this study gives no evidence that the association between 
the two variables is of sufficient moment to play a significant part in 
affecting population movements. 

In the data which were analyzed, there is a suggestion of an asso- 
ciation of slightly higher order between the age at marriage during the 
reproductive period and the duration of life after the end of that 
period. 
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COEFFICIENTS OF CORRELATION BETWEEN 
THE NITROGENOUS CONSTITUENTS OF 
THE URINE AFTER INGESTION OF 
LOW, NORMAL AND HIGH 
PROTEIN DIETS 


BY HOWARD H. BEARD 





(From the Department of Biochemistry, Louisiana State University Medical 
Center, New Orleans) 


—= WHEN the writer began his work in Biochemistry in 1925 
at Western Reserve University in Cleveland he found 
about 700 cards containing the values (as shown in Table 

==) 1) for the excretion of the various forms of nitrogen 
when a similar number of medical students at different times ate a low, 
normal and high protein diet. These cards had been collected and 
preserved by my predecessor there, the late Professor J. Lucien Morris. 


From 1925 to 1927 many more were added to the collection, and from 
about 1,000 such cards, 400 were selected for a statistical study (after 
careful observation to remove any that obviously contained erroneous 
or incomplete results) of the physiological relationships existing between 
the excretion of these several forms of nitrogen. No study of this 
nature had been published at this time with normal subjects, since the 
earlier studies of White (’22, ’25) were concerned with 50 patients 
who, however, were not suffering from kidney disorders, and with 50 
cancer patients. The results of White are not, therefore, strictly 
comparable with those to be reported below. 

In studying this mass of data I was struck by the fact that there 
was little if any relation between creatinine nitrogen excretion and body 
weight on all three diets (Beard, ’32), and this led me to doubt some- 
what the physiological significance of the well known creatinine co- 
efficient. This lack of correlation between these two variables also 
pointed to the fact that body weight and endogenous metabolism were 
probably not the chief factors influencing the excretion of creatinine 
in the urine This view led to the study of Beard and Barnes (’31) 
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upon the feeding of proteins, amino acids and related substances upon 
creatine-creatinine metabolism, in which it was shown that both of 
these substances may also have an exogenous origin from certain pre- 
cursors in the diet. In view of the surprising nature of these results 
final publication of both the above studies was delayed until more data 
could be obtained. It should be mentioned here that without statistical 
treatment of the data the lack of relationship between creatinine nitrogen 
and body weight and the relation between uric acid and creatinine would 
not have been apparent. 

Results obtained from methods of correlation of the excretion of various 
urinary constituents with each other have been made by White (’22, ’25), Wishart 
(’28), and Pucher and co-workers (’34). The importance of the statistical treat- 
ment of physiological data, the criteria necessary to be observed, and the method 
of calculation of the correlation coefficient between two variables, have been pub- 
lished by Dunn (’29). 

It may be asked whether the large number of calculations necessary 
to obtain these coefficients (e. g., in the case of White who calculated 
4,000 coefficients of various urinary constituents) reveal any more in- 
formation than do the results which can be obtained by the usual chem- 
ical or physiological methods. This question can easily be answered in 
the affirmative. 

During the past 7 years I have found time to complete the large 
number of calculations, begun in 1925, between the various nitrogenous 
constituents, the results of which are given below. 


METHODS 


From 1921 until 1927 the students in the course in medical bio- 
chemistry at Western Reserve University were required to make their 
own urine analyses after ingestion of a low, normal and high protein 
diet. Each analysis for a nitrogenous constituent was made in duplicate 
and the average value reported. Total nitrogen was determined by the 
macro-Kjeldahl method and the other nitrogenous constituents by the 
methods of Folin. All urines were preserved with 5 cc. of chloroform 
during the analysis. 

Low Protein Diet. For three days a diet low in protein was eaten; 
collection and analysis of the third day specimen. 

Normal Diet. The usual diet of the student for one week after the 
above low protein diet; collection and analysis of the seventh day 
specimen. 
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High Protein Diet. A week later a diet rich in protein was eaten ; 
collection and analysis of the third day specimen. 
RESULTS AND DISCUSSION 
Chemical Data 


The average values for the different urinary constituents are given 
in Table 1, and are in general agreement with many similar studies of 


TABLE | 


Showing the Average Amount of Different Forms of Nitrogen Excreted 
When Low, Normal and High Protein Diets were Ingested 
(400 Specimens) 





NORMAL DIET HIGH PROTEIN DIET LOW PROTEIN DIET 





Volume of 
Tides 1364 cc. 1472 cc. 1408 cc. 


Specific Gravity 1.022 1.023 1.019 





Substance 


Per cent of 


Total N 


Ss 
be 
of 
ss 
a 
--— © 
ZO 


Amount 
Nitrogen 
Per cent of 
Total N 


Per cent of 


Total N 
Nitrogen 
Content 





a) 
S 3 


Uric Acid .... 
Creatinine .... 
Undetermined 
Nitrogen by 
Difference 





this nature. Average data of this type naturally lead one to conclude 
that creatinine excretion is not related to the protein content of the 
diet, but statistical analysis of the data may reveal physiological rela- 
tionships heretofore not known to exist. 
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Statistical Data 


A correlation coefficient that is 4 times its probable error is usually 
considered statistically significant, but this does not necessarily mean 
that the association between the variables is sufficient to have any 
physiological significance. I have obtained coefficients between crea- 
tinine nitrogen and several body measurements of the magnitude of 
0.13 + 0.03 which, on physiological grounds, could hardly be con- 
sidered to have any meaning. It seems fair to conclude that evidence 
of a physiological relationship between variables is probably not revealed 
unless the coefficient is not only statistically significant but also of con- 
siderable size, say 0.3 or greater to set an arbitrary standard. White 
stated that a coefficient of less than 0.4 did not mean very much, while 
one below 0.3 had no significance within itself. 

Statistically speaking in a study of this nature, only two physiological 
variables should be present at a time, unless the method of partial corre- 
lation is used. Again several unknown factors may tend to upset these 
correlations. One of these might be errors in analysis by the students, 
However, the writer (’32) has made many creatinine estimations which 
checked the students’ results and there is no reason to believe that they 
did not do fairly accurate work. To further offset this unknown 
variable large numbers of analyses of the students were used (800 or 
more for each form of nitrogen excreted on each diet), thus minimiz- 
ing errors in this connection. Furthermore a statistical analysis of 
physiological data is usually not primarily concerned with a high degree 
of accuracy in physiological technique, but it is evident that the methods 
of analysis and the technique of the determinations must always be 
sufficiently accurate to measure the objects of experimentation within 
their usual physiological variability. 

There may be some readers who will doubt the significance of 
statistical results applied to chemical and physiological data. In answer 
to this it is seen from Table 2 that a correlation coefficient of 0.91 to 
0.95 + 0.03 was obtained between the excretion of total nitrogen and 
urea nitrogen on all three diets. That the urea nitrogen constitutes 
about 85 per cent of the total nitrogen excreted daily has been known 
since the time of Pfliiger. Hence the high degree of relationship be- 
tween the total and urea nitrogen revealed by chemical analysis of the 
urine is also shown by the correlation coefficient. 

In the past many investigators have placed much more emphasis 
upon ol taining correct analytical results with a few subjects than they 
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TABLE 2 


Showing Correlation Coefficients Between Different Forms 
of Nitrogen in 400 Urines 





LOW PROTEIN DIET NORMAL DIET HIGH PROTEIN DIET 





Tr rT rv 
Mids “dil “Gieiciy  > 





Total N, Ammonia N 
Total N, Uric Acid N 
Total N, Creatinine N 





Urea N, Uric Acid N . 7 0.38 
Urea N, Creatinine N ' " 5 0.03 0.04 





Uric Acid N, Creatinine N Y 0.04 6 0.31 0.03 0.41 
Ammonia N, Creatinine N 0.13 0.04 0.16 0.03 0.09 0.03 





have in studying the variations in the rate of metabolism in many differ- 
ent individuals. Very careful analytical results under these conditions 
are not necessarily representative of metabolic processes in general and 
prediction equations (Wishart, ’28) obtained from a few cases have 
little if any value. In this connection Dunn (’29) stated “Variations in 
measurements on the same individual, even though such variation be 
large, is not as great as if a series of different individuals is measured.” 
It must not be assumed that analytical accuracy is being sacrificed to 
secure large amounts of data, but rather that it is the physiological rela- 
tionship between two variables that one should seek in studies such as 
are presented herewith. 

Before discussing the significance of the correlation coefficients 
reported in this paper it will be well to state some other criteria that 
must be considered before the relationships revealed by the coefficients 
can be considered significant. From the physiological point of view 
there are several factors that may tend to influence the excretion of the 
waste products of the urine. These may be: (a) changes in the 
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glomerular blood pressure in the kidney; (b) changes in the acid-base 
equilibrium ; (c) water diuresis; (d) activity of the hormones (diuretic 
and antidiuretic) of the posterior pituitary; (e) temperature; (f) 
changes in the chemical composition of the blood; (g) the amount of 
meat, eggs and milk in the high protein diet; (h) the calorigenic action 
of the proteins and amino acids. 

All of the subjects were healthy male medical students. The tem- 
perature was always just below zero Centigrade. There was no reason 
to believe that the students drank an excessive amount of water since 
the daily urine volume varied from 500 to 3,000 cc. It would not seem 
that changes in glomerular blood pressure and the other conditions 
mentioned above could account for the variations found. The diet rich 
in protein would no doubt contain some purines and creatine, which 
might possibly increase the uric acid and creatinine output, but could 
not account for the total increase in the excretion of these substances. 
Beard and Barnes (’31) published data to show that the increase in 
creatine and creatinine metabolism after feeding amino acids and protein 
was probably not due to their calorigenic action. This leaves the 
chemical composition of the blood as the chief factor influencing the 
excretion of the various urinary constituents, and this would be directly 
influenced by the amount of protein eaten. The average data in Table 1 
show that diets low, normal and high in protein were eaten by the 
students. 


Total Nitrogen with Urea, Ammonia, Uric Acid 
and Creatinine Nitrogen 


It is seen from Table 2 that there is a good correlation between total 
nitrogen and all its forms on all three diets (except in the cases of uric 
acid and creatinine nitrogen on the low and normal protein diets). 
The coefficients betwen the different variables on the diet rich in protein 
would seem to have a high degree of significance since it is well known 
that about 85 per cent of the total nitrogen is represented by urea nitro- 
gen, thus leaving very little to be excreted, with corresponding smaller 
variations, in other forms. 


Urea Nitrogen with Ammonia, Uric Acid and 
Creatinine Nitrogen 


Somewhat the same relations observed above were found between 
the urea nitrogen and these other forms of nitrogen on all three diets. 
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The relation with creatinine nitrogen is also especially significant on the 
high protein diet. The relation with uric acid nitrogen also increases 
as we proceed from the low to the high protein diet. The relation with 
ammonia nitrogen is what one would expect from existing knowledge of 
protein metabolism. The coefficient between creatinine nitrogen and 
ammonia nitrogen is hardly significant, showing their independence in 
metabolism. This confirms the findings of Pucher in this connection. 

White and Pucher and co-workers observed a close correlation between urea, 
uric acid, and creatinine. According to Pucher “It may be seen that urea, 
creatinine and uric acid are closely correlated and that the latter, especially under 
the endogenous conditions represented by the basal urines, has the highest corre- 
lation with urea, creatinine and amino acids.” 

Table 3 contains the coefficients obtained by White, Pucher and 
myself, which are in general agreement. 


. TABLE 3 
Comparison of Coefficients of Correlation by Different Investigators 





BEARD 
WHITE PUCHER 400 NORMAL SUBJECTS 
HOSPITAL 5 NORMAL 400 SAMPLES 
PATIENTS SUBJECTS - 
Low High 


50 SUBJECTS 100 SAMPLES i mal i 
Protein Nor Protein 








Urea, Creatinine 0.71 0.36 0.10+0.02 0.030.04 0.322+0.03 
Urea, Uric Acid 0.41 0.40 0.20+0.03 0.38+0.03 0.42+0.03 
Urea, Ammonia 0.38 0.49 0.24+0.04 0.200.003 0.31+0.03 
Uric Acid, Creatinine .. 0.27 0.54 0.22+0.04 0.31+0.03 0.410.03 





It would seem from the above correlations that, since urea nitrogen 
is a product of the exogenous protein metabolism, its close relation to 
uric acid and creatinine nitrogen upon the diet rich in protein shows that 
these substances may also have an exogenous origin from the proteins 
and amino acids of the diet (Beard and Barnes, ’31). 


Bollman (’29-’30) has also published evidence to show that the level of protein 
metabolism is of great influence upon the creatine-creatinine transformation in the 
dog. It is of interest in this connection that the observations of F. G. Benedict 
(07-"15), Pucher and co-workers (’34), Palmer, Means and Gamble (’14), and 
Beard (’32) do not support the view that the excretion of creatinine is an index 
of cellular or basal metabolism. 
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Uric Acid and Creatinine Nitrogen 


Another important fact observed in 1925 was the close relationship 
between these two nitrogenous constituents on all three diets. This in- 
dicates that these two substances are related to each other in their 
respective paths of metabolism. There is also other evidence to show 
that they may be products of the exogenous metabolism. 


For instance Abderhalden and Buadze (’30) (’31) have shown that purines 
and histidine can cause an increase in creatinine excretion. This effect of his- 
tidine has also been observed by Shapiro and Zwarenstein (’32), and Beard and 
Barnes (’31). Ackroyd and Hopkins (’16), and Rose and Cook (’25) have shown 
that purines are formed in part from histidine, and Chrometzka (’33) observed 
that the administration of uric acid or nucleosides produces an increase in the daily 
total creatinine output in a series of patients. 


It is evident, therefore, that histidine must be considered as at least 
one of the mother substances of both uric acid and creatinine of the 
urine. These facts confirm Abderhalden’s view that creatinine is bound 
up with uric acid metabolism. 

Several other amino acids besides histidine have also been shown 
to increase the creatinine excretion in several physiological and path- 
ological conditions. 


These are glycine, (Beard and Barnes (’31), Tripoli and Beard (’34), Beard, 
Andes and Tripoli (’34), Stekol and Schmidt (’33), Mettel and Slocum (’33), 
Reinhold, et al, ('34), Schmitt ('34)); alanine (Beard and Barnes, °31); 
arginine (Beard and Barnes (’31), Shapiro and Zwarenstein (’32), Takahashi 
(’33) ) ; glutamic acid (Beard and Barnes (’31), Tripoli and Beard (’34), Beard, 
Andes and Tripoli (’34)); valine, tyrosine, and cystine (Beard and Barnes, '31) ; 
dl-methionine (Stekol and Schmidt, ’33). Takahashi (’33) also observed that 
injection of tyrosine, glutamic acid, serine, histidine and especially arginine into 
the hen’s egg promoted creatinine formation. 

Beard, Andes and Tripoli (’34) observed an increased creatinine excretion in 
the urine of 10 out of 24 patients suffering from various myopathies after treat- 
ment with glycine or glutamic acid. Thomas, Milhorat and Techner (’33) do 
not believe that urinary creatinine is formed by the dehydration of creatine, while 
Chanutin and Kinard (’32) did not find any correlation between muscle creatine 
and creatinine coefficient. These observations are in general agreement with the 
lack of relation between creatinine excretion and body weight (Beard, ’32). 


Thus from chemical, statistical and clinical data it is evident that 
uric acid and creatinine may arise from both an exogenous and endo- 
genous metabolism as follows: 
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Endogenous Exogenous 
Uric acid Purines, Proteins Amino acids 
Creatinine Purines, (Creatine?) Amino acids, 
(Creatine ?) 


According to the theories of the endogenous metabolism of Sherman (’20), and 
Osborne and Mendel (’14) this type of metabolism would be largely suppressed or 
abolished when the organism is receiving protein in the diet. Mitchell and Hamil- 
ton (’29) explain these theories as being due to a “retardation of the hydrolysis 
of tissue protein caused by the mass action of the amino acids coming from the 
digestive tract, or because of the complete suppression of the hydrolysis of tissue 
protein, initiated, in the absence of amino acids of dietary origin, by the urgent 
need of the body for certain nitrogenous hormones; with the influx of amino 
acids from the intestinal tract, exogenous precursors of these hormones become 
available, and the endogenous catabolism is reduced to the inevitable destruction 
of the hormones themselves in the course of general metabolism.” 


The above theories would indicate an exogenous type of metabolism 
when proteins or amino acids are ingested, and published evidence shows 
that uric acid, creatine and creatinine, may all be formed from these 
exogenous sources. Thus the greater the intensity of the amino acid 
metabolism per unit of time the more would these substances be derived 
from an exogenous, as opposed to an endogenous, metabolism. 


SUMMARY 


The correlation coefficients between various nitrogenous constit- 
uents of the urine have been calculated from data obtained from urine 
analysis of 400 normal male medical students after each ate a low, 
normal and high protein diet during the month of January each year 
from 1921 to 1927. These coefficients indicate the following: 

(1) The metabolic relationships existing between total nitrogen 
and urea, ammonia, uric acid and creatinine nitrogen are very significant 
when a diet rich in protein is ingested. These relationships are greater 
than average analytical results would indicate. 

(2) The relationship between the excretion of urea nitrogen and 
uric acid and creatinine nitrogen, when the diet rich in protein was 
ingested, indicates a possible exogenous origin of these two substances. 

(3) The close relationship between uric acid and creatinine nitrogen 
(with one exception) is shown. The role of histidine and other amino 
acids as precursors of these substances is discussed. 

(4) The possible endogenous and exogenous origins of uric acid 
and creatinine are given. 
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SOME BIOLOGICAL FACTORS IN PERSONALITY 
AND MARRIAGE 


BY JESSIE BERNARD 





THE PROBLEM 


SWE problem raised in the present study is: What relation- 

ship if any exists between such factors as health, frequency 

ij of sex relations (as a function of recency), and the use of 

= 4) birth control on the one hand and such items as neuroticism 
and marital satisfaction on the other? 


THE SUBJECTS 


The subjects studied were 71 women and 64 men, representing 73 
marriages. Their names were secured from the files of the St. Louis 
Citizens’ Relief Committee, Unit A. Postcards were sent to 112 
families by their respective social workers, inviting them to codperate 
in a study, the nature of which was not disclosed. If they were inter- 
ested they were instructed to appear at the offices of the Citizens’ Relief 
Committee at a scheduled time. Approximately 60 per cent responded. 
The selection was not on the basis of the nature of the study since they 
did not know when they came what it was to be. They were paid at the 
rate of approximately $0.35 per hour for their time and codperation.? 

The subjects here studied should not be confused with the chronic 
charity case. They were for the most part average middle-class men 
and women who had always been able to take care of themselves finan- 
cially until the present depression. Most of them were C. W. A. 
workers at the time of the study, January 20-23, 1934. Practically all 
of them had had at least a grammar school education, many a high 
school education, and one man was a college graduate. Their intelli- 
gence quotients would probably average around 100. In short, they 
were the average man-on-the-street type of personality. 


*I wish to express my appreciation to Miss Alice Taylor, an acting supervisor 
of Unit A when the study was made, and to the enthusiastic staff of her office for 
their whole-hearted and willing codperation in securing the subjects. 

* This project was financed by Dr. L. L. Bernard. It was undertaken in his 
seminar on Personality. 





PERSONALITY AND MARRIAGE 


THE INSTRUMENTS USED 


The instruments used were: for measuring personality, the Bern- 
reuter Personality Inventory; for measuring marital adjustment, a 
“marriage inventory.” * Unfortunately, although we have measures of 
vital capacity, blood pressure, basal metabolism, blood counts, etc., we 
do not have measures for what we ordinarily call health. In the present 
instance ratings were relied on. Each husband and wife was asked the 
following question: “Judging by the people you know would you say 
that your wife (or husband) was below average, average, or above 
average in health?” 

The results of this inquiry are here presented with full recognition 
of the crudity and relative inefficiency of the instruments used. The 
results, furthermore, hold only for this particular sample under the 
particular time and place conditions specified. In very few instances 
are the results clear-cut and unequivocal. 


HEALTH 


The relationship between health and other factors was found by 
comparing the mean scores of those reported by their spouses to be 
above average in health with the mean scores of those reported by their 
spouses to be below average in health. Where the critical ratio between 


* This consisted of one hundred questions calling for a “yes” or “no” reply, 
similar in form to the Bernreuter Personality Inventory. Examples of the ques- 
tions are: “Is your husband quick-tempered?” “Is he careless about your feel- 
ings?” “Does he ‘make love’ to you as much as you wish?” Perfect “truth” was, 
of course, not expected. Each maladjustment was weighted according to the 
frequency with which it was admitted. That is, a maladjustment which was 
admitted by large numbers of people was given a small standard weight, whereas 
maladjustments rarely admitted were given large standard weights. No names 
were requested; in fact, anonymity was strongly stressed in order to encourage 
frankness. The situation resembled an interview situation and many people were 
eager to discuss their marriages in much greater detail than was called for. The 
replies represent probably a truthful conscious attitude. Whether or not the 
unconscious attitude is represented it is, of course, impossible to state. The 
reliability of the Marriage Inventory (Spearman-Brown formula, odd items 
versus even items) was .95 for the men and .97 for the women. The validity is 
undetermined ; rank correlations between scores on the Inventory and rankings by 
social workers vary between .46 and .83. Between the present Inventory and 
another measuring instrument (see An instrument for the measurement of success 
in marriage, Pub, Amer. Sociol. Soc., XXVII: 94-106, May, 1933), the correla- 
tion was .77 + .04. 
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the difference of the means and its standard error was one or less, no 
relationship is reported. 

No relationship was found between health, as here measured, and: 
age, neuroticism in men, or the use of birth control. The difference 
between the means in neuroticism for women above average in health 
and below average in health was 38.4, but there is about 1 chance in 8 
that this was fortuitous (critical ratio, 1.5). The healthy women were 
definitely less neurotic, that is to say, but the results were not un- 
equivocal. 

There was no relationship between the marital satisfaction of women 
and the health of their husbands. There was, however, a slight but 
not clear-cut relationship between the marital satisfaction of women 
and their own health. That is, the healthy women showed somewhat 
more satisfaction in marriage than the unhealthy. The difference in 
the averages of the two groups was 8, with about 1 chance in 5 that it 
was a fortuitous difference (critical ratio, 1.3). 

On the other hand, there was a definite relationship between the 
marital satisfaction of men and both their own health and their wives’ 
health. The men who were above average in health showed more 
dissatisfaction with their wives than did those who were below average. 
The difference in the means was 10.1, with practically no chance that 
it was an accidental one (critical ratio, 3.3). But the men whose wives 
were above average in health showed more marital satisfaction than 
those whose wives were below average in health.* The difference in 
means was I1.0, with practically no chance that this was accidental 
(critical ratio, 3.6). 

The relationship between health and recency of sex relations will 
be discussed below. 


RECENCY OF SEX RELATIONS 


O. L. Harvey has summarized the results of all the studies relating 
to the frequency of human coitus.* These studies secured their data 


* The coefficient of contingency between the health of husbands and wives was 
.27, with a possible maximum of .82. 

*Some of the comments made illustrate and illuminate this point concretely. 
For example, one woman whose marriage scored very low said, “I am sick and 
I think that is the trouble.” One husband explained that “My main trouble with 
her is the change of life working on her.” 

*A note on the frequency of human coitus, American Journal of Sociology, 
XXXVIII: 64-70 (July, 1932). 




















PERSONALITY AND MARRIAGE 433 


by asking the subjects how frequently they had had sex relations at 
various periods of their married life. In the present study a slightly 
different approach was made. On the theory that frequency was a 
function of recency, 49 women were asked when they had last had 
sexual intercourse with their husbands. The replies were surprisingly 
precise, such as “last Sunday,” “January 17,” etc. In only a few cases 
were the replies vague, such as “two weeks ago” or “about a week ago.” 
The results are as follows: Of the 49 reports on recency 2 are for one 
day; 8 for 2 days; 8 for 3 days; 2 for 4 days; 2 for 5 days; 2 for 6 
days; 10 for 7 days; 1 for 8 days; 3 for 10 days; 2 for 13 days; 3 for 14 
days; 1 for 17 days; 2 for 21 days; 1 for 31 days; and 2 for 42 days. 
Modal points seem to be indicated at 2, 3, and 7 days approximately. 
If we assume that these represent mid-points in the inter-coitus interval, 
these figures would indicate modal frequencies of about half a week, a 
week, and two weeks. 

No relationship was found between recency of sexual intercourse 
and age of either husband or wife. This is in keeping with the findings 
of Dickinson and Beam, but contrary to those of Pearl.’ No rela- 
tionship was found between recency of sex relations and: neuroticism 
in husbands, marital dissatisfaction of husbands or of wives, number of 
children, or number of years married. The correlation between the 
number of days since the last intercourse and neuroticism in wives was 
.21 + .14,° which is low and means that there is 1 chance in 8 that the 
relationship is not real. 

An illogical and hence perhaps accidental relationship was found 
between the reported health of women and recency of coitus. That is, 
women below average in health had had sex relations more recently 
than women above average in health. The difference in the mean num- 
ber of days since last coitus was 4, with 3 chances in a hundred that 
it was accidental. Since there is no reason to suppose any relationship 
as here indicated, we might perhaps conclude that in this case we have 
struck one of the 3 chances in the hundred! 

Between the reported health of husbands and recency of sex rela- 
tions the relationship was clear. Men above average in health had had 
sex relations more recently than men below average. The difference 
in means was 10.8, with scarcely any possibility that it was accidental 


(critical ratio, 3.6). 


* Ibid., p. 68. 
* Standard error given in all cases. 
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USE OF BIRTH CONTROL 


Thirty-nine women were asked if they used any means of birth 
control. It was an error in technique not to have asked for specific 
methods used in each case, since the methods used might have different 
emotional effects. Forty per cent of the women who had not reached 
menopause age reported the use of birth control. Hamilton® in a 
different type of sample found 90 per cent and Pearl’® in a sample 
similar to the present one found 45.3 per cent. No relationship was 
found between the use of birth control and: age of either husband or 
wife, number of years married, neuroticism in women, or number of 
children. If menopause age women are omitted the average age of 
women who use birth control and those who do not is exactly equal. 

Bi-serial correlation between the number of days since the last 
coitus and the use of birth control was —.18; if women past the meno- 
pause age are omitted, the bi-serial correlation is —.24. If these figures 
mean anything they indicate that the use of birth control favors greater 
frequency of sex relations. The correlation, however, is low. 

A slight but possibly chance relationship was found between marital 
dissatisfaction and the use of birth control, the bi-serial correlation for 
men being .23 + .16, and for women, .35 + .14. The dissatisfaction 
seemed to be greater with women than with men. 

The husbands of women who reported the use of birth control 
seemed to be more neurotic than those who did not. The difference in 
the mean scores of the two groups was 50, with very little chance that 
it was accidental (critical ratio, 2.9). 


NEUROTICISM 7” 


The relationship between neuroticism and health, recency of coitus, 
and the use of birth control has been discussed in the preceding pages. 


*G. V. Hamilton, A Research in Marriage, 1929. 

* Raymond Pearl, Contraception and fertility in 4945 married women. A 
second report on a study of family limitation. Human Brotocy, Vol. 6, pp. 355- 
401, 1934. 

“It is the policy of some clinics to refuse birth control information to women 
who have fewer than a certain number of children. 

* As a group the men were normal with respect to neuroticism, according to 
the norms given by Bernreuter. The women, however, were more neurotic than 
average, using Bernreuter norms. Their median score was 36 points higher than 
the median score of the group on which the instrument was standardized. 





PERSONALITY AND MARRIAGE 435 


Between neuroticism and marital dissatisfaction the relationships were 
as follows: Neurotic women tended to be more maladjusted in their 
marriages than more normal ones, the correlation between neuroticism 
and marital dissatisfaction being .41 + .07. There was no such rela- 
tionship for men.** But the correlation between neuroticism in wives 
and the marital dissatisfaction of their husbands was .32 + .13. Neu- 
roticism in husbands was not related to marital dissatisfaction of their 
wives. It would appear that the personality of the wives was a more 
determinative factor in the marital adjustment of both themselves and 
their husbands than the personality of the husbands. 


SUMMARY 


In a sample of 71 women and 64 men of the average middle-class 
type, no relationship was found between: 


1. Health of husbands and marital satisfaction of wives 


2. Health and 
a. Age of either men or women ™* 
b. Neuroticism in men 
c. The use of birth control 


3. Recency of sex relations (N = 49) and 
. Age of either husband or wife 
. Neuroticism in men . 
. Marital dissatisfaction of either husband or wife 
d. Number of children 
e. Number of years married 


. The use of birth control (N = 39) and 
a. Age of either husband or wife 
b. Number of years married 
c. Number of children 
d. Neuroticism in women 


“If there had been a definite relationship between marital dissatisfaction and 
neuroticism among the men it might have been argued with much plausibility that 
the correlation meant simply that people who were willing to admit neurotic traits 
in themselves were also willing to admit maladjustments in their marriages. The 
lack of relationship between these variables among men, however, discounts 
this hypothesis. 

“ The form of the question with respect to health may account for this. Each 
person may have judged the health of his spouse in terms of other individuals of 
the same age. The effect would be to partial out age. 
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5. Neuroticism in husbands and marital dissatisfaction of either 

husband or wife 
Slight but possibly chance relationships were found between: 

1. Health of women and 
a. Lack of neuroticism 
b. Marital satisfaction 

2. Number of days since last coitus (N = 49) and 
a. Neuroticism in women 
b. Lack of use of birth control 


3. The use of birth control (N = 39) and marital dissatisfaction 
of both husbands and wives 


4. Neuroticism in wives and marital dissatisfaction of husbands 
Definite positive relationships were found between: 
1. Health of husbands and 
a. Marital dissatisfaction of husbands 
b. Recency of sex relations 
2. Health of wives and marital satisfaction of husbands 
3. Number of days since last sex relations and poor health of hus- 
bands (N = 49) 
. Use of birth control and neuroticism in men (N = 39) 
. Neuroticism and marital dissatisfaction in women 
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Clark University, Worcester, Mass. 


= LLERE can be no considered doubt of the fact of inter-group 

assimilation in any region where different groups are in 

contact; but in spite of the number of important problems 

== dependent on this fact, there have been few thoughtful 

attempts to work out the technical apparatus necessary for accurate 

description of the phenomena. The present note represents no funda- 

mental attack, but endeavors only, on the basis of inadequately elabor- 

ated concepts and small and selected populations, to draw the attention 

of more satisfactorily equipped investigators to the problem, which we 
believe to be of prime sociological and demographic importance. 

Attention will be directed chiefly to two phases of the assimilation 
process: the relative amount of the “blood” of each group in the total, 
and its distribution. Each of these phases may be considered from the 
viewpoint of status at any moment (such as the present) and from 
that of rate. We can see no alternative to the expression of these in 
terms of “blood” fractions, however inexact this may be from the 
standpoint of exact genetics; and the obvious unit is the person- 
equivalent. Thus five persons each bearing one-quarter of the “blood” 
of Group X may be said to have, collectively, 1% person-equivalents of 
the blood of that group. The problem of relative amounts mentioned 
above, then, may have a solution (when the necessary data are avail- 
able) in the form “Group X has a representation of  person-equiv- 
alents, Group Y of r person-equivalents, in the total population of s” ; 
and this may be stated in percentages if desired. 

The second problem, that of distribution, may likewise have a solu- 
tion in the form “The m person-equivalents of Group X are distributed 
as d three-quarter-bloods, e half-bloods, f quadroons, g octoroons, etc.” ; 
and this may have the variant form “k per cent of the » person-equiva- 
lents of Group X are in z per cent bloods or less.” Thus a high value 
of n relative to s will signify a heavy loading of the population with the 
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element X, and a high value of k (unless the critical value z be taken 
unduly high) will signify that this element is widely distributed or well 
assimilated. These are status evaluations; rate evaluations may be 
easily made by determining the difference in status traversed by any of 
these variables per unit of time; thus the element X is decreasing in the 
population if is decreasing relative to s, and it is becoming assimilated 
if k is increasing (if z be taken at or below 50). 


PROPORTION OF INDIAN BLOOD IN NEGRO-INDIAN-WHITE MIXTURE 


With these tools we may approach a small but carefully studied 
mixed population, that published by Caroline Bond Day in her report 
(Harvard African Studies, vol. X, Part II) entitled A Study of Some 
Negro-White Families in the United States. It has not proved possible 
to secure access to the original data, so that the analysis here offered is 
based upon the 46 families published, and is accordingly principally 
methodological rather than sociological in its implications. We shall 
consider first the 22 families showing Indian admixture. These have, in 
the latest generation recorded, 7 7/16 person-equivalents of Indian blood 
in a total population of 155 (number of individuals recorded for the 
latest generations in the entire 46 families published) ; this is a per- 
centage of 4.8. Any attempt to estimate the rate of change numerically 
would be misleading, since for the most part no account was taken, 
in the collecting, of collaterals in the higher generations ; in view of the 
decline of the birth-rate shown in the report, however, as well as of 
facts presently to be reported on distribution, there is every reason to 
believe that the proportion of Indian blood is declining precipitately. 

The facts regarding distribution are more satisfactory. The dis- 
tribution of Indian blood is as follows (in the latest generation) : 


17/64 1/4 5/32 1/8 3/32 5/64 1/16 1/32 1/64 Total 
2 5 10 10 5 5 25 13 13 88 


30 per cent of the distribution lies below 1/16, and 70 per cent of 
it below 1/8; thus it must be regarded as in a very advanced stage of 
assimilation. Neglect of the collaterals will not have in this case the 
selective effect avoided above, since the individuals enumerated are 
presumably a random sampling of their generations in respect to 
distribution, though not to sibling number. The distribution of the 
first generation in which Indian blood was noted is as follows: 


1/2 3/8 1/4 5/32 1/8 1/16 Total 
I I 8 I 10 I 22 
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Here o per cent of the population lies below 1/16, and only 5 per cent 
below 1/8. The median of the first generation divides the octoroons 
from those of higher blood, and may be stated as 9/64 or .14; in the last 
generation it lies in the 1/16 group, and may be stated as 432/64 
minus 9/640 * or .06. The distribution of the number of inter-genera- 
tion spans in which this was effected being 


I 2 3 Total 
8 9 5 22 


it follows that we may (somewhat crudely to be sure) express the rate 
of change in distribution as of the order of .o8 for the two spans 
(median), 1/25 of a person-equivalent per span, or 10-15 per cent of a 
person-equivalent of shift in the median per century. It will probably 
not be difficult for the statistically sophisticated to refine this measure, 
but its outlines seem reasonable and simple. Examination of the raw 
data suggests, in fact, that at this advanced stage of the assimilation 
process the computation should be geometrical rather than arithmetical, 
inasmuch as there are in the 47 separate inter-generation spans involved 
only 6 cases of departure from regular halving of the blood with 
successive generations. 


NEGRO-WHITE MIXTURE 


The negro-white mixtures present a more formidable problem. 
Here we have numbered the generations, wherever reasonable estimates 
were possible, from the primary cross. Thus the F, generation is 
always, by definition, of the half blood. The F, generation, however, 
may contain more, less, or an equal amount of white blood (we have 
made the computations in terms of fractions of the white blood because 
of the complications introduced into the negro fraction by the Indian 
admixture) ; and so for succeeding generations. 

The F, generation contains 71 13/16 person-equivalents of white 
blood, in a total population of 125 individuals (57 per cent); the F, 
generation, 106% person-equivalents in a total of 178 (60 per cent) ; 
the F, generation, 49 7/32 in 90 (55 per cent); F;, 121/16 in 19 (63 
per cent) ; and the single individual recorded from F, is 43/64 white 
(67 per cent). Treating the data as in the case of the Indians, we have 


for the last generation recorded 86 61/64 person-equivalents of white 


*7Y4/25 x 3/64. 
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blood in a total population of 155 (56 per cent) ; the first generation is 
identical with F, above (57 per cent). If this basis be accepted, then, 
there is no significant change. We prefer the treatment based on 
the enumeration of successive generations from the primary cross, as 
slightly more accurate; but the results of this are not wholly un- 
equivocal, since the last two generations are numerically inadequate and 
the first three have no single trend. Probably the safest conclusion, in 
view of this uncertainty, is that in this populaticn where negro-white 
mixture has begun, the tendency for the first few generations is for 
the amount of blood to gravitate slightly toward the majority group; but 
that not enough material has been gathered to determine whether this 
tendency will persist or whether there will be a subsequent regression 
to the minority stock.* 

The distribution of white blood by generations is given in Table 1. 
Reference points will be stated in Table 2 in this case in terms of per- 
centages lying above given fractions, since the proportions are given 
in terms of the blood of the majority group. 

The medians for the successive generations lie in the following groups: 
F,, 5/8; F;, between 5/8 and 19/32; F,, 9/16; F;, 17/32; or in terms 
of 32nds, 20, 19%, 18, 17. Thus in terms of this somewhat unsatis- 
factory measure, there is a slight regression toward the minority groups; 


or the minority blood present is tending slightly to become more con- 
centrated, i.e., to be contained in relatively fewer individuals. Again, 
however, the tendency is very slight, and the safest conclusion from 
all approaches seems to be that in this group, on the average, the 
minority blood is in a slightly greater than intermediate stage of assimi- 
lation, with a large variability as between individuals in a given gener- 


*On a priori grounds we should expect the former; for on the one hand a 
small but constant stream of majority “blood” flows into the minority group (e. g., 
3 per cent of New York State marriages recently reported were between negroes 
and whites, and presumably the proportion of fertile unrecognized matings is 
much larger) ; and on the other, a relatively large number of individuals pass over 
continually from the minority to the majority group, their biological and socio- 
logical assimilation having been virtually completed. A crude analogy would be 
that of two adjoining vats, one containing some 10 quarts of ink, the other some 
120 quarts of milk (each, at the present juncture, already somewhat diluted with 
the other) ; into one end of the ink vat flows a slight trickle of milk, and from the 
other end the most diluted masses of ink are piped back into the milk vat. Upon 
the rate of these processes alone, it would seem, depends the date at which both 
vats will contain a homogeneous mixture of slightly inky milk. 
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TABLE 1 
Distribution of White Blood by Generations in Negro-White Crosses 





—— 


7/8 13/16 25/32 3/4 11/16 43/64 21/32 41/64 5/8 109/32 9/16 








35/64 17/32 1/2 15/32 7/16 13/32 3/8 23/64 5/16 9/32 1/4 3/16 1/8 








ation; and that not enough data (particularly not enough generations) 
are available to determine whether there is a definite trend toward 
either concentration or assimilation. 

Our conclusions are limited chiefly by the fact that our population 
is by definition one of mixed blood; thus any generalization must 
commence with the proviso “If mixture has already begun. . . .” The 
unmixed Indians in the United States may still number a hundred 
thousand, and the unmixed negroes into the millions; the phenomena 
here studied take place only, so to speak, in the narrow zone of contact 
between the groups (though this zone is probably to be thought of, 
under modern conditions, as multiple and “insular,” as contrasted with 
the single and “continental” form which it had in, say, the seventeenth 
century). The effect of this is to make the amount of assimilation 
appear smaller than it actually is; but operating in the reverse direction 
is the fact that the population studied also does not contain individuals 
whose assimilation has been, for practical purposes, completed ; to what 
extent these factors counteract each other we have no means of esti- 
mating. Probably what we need is a series of studies, on lines similar 
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TABLE 2 
Cumulative Percentages of White Blood in Negro-White Crosses 





Per cent above 
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to those indicated herein, of single small populations each consisting of a 
majority and a minority group; from the conclusions of such a series 
a generalization might be drawn in the form “Assimilation is progress- 
ing, in the populations considered, at rates (defined as indicated above) 
of a to a + b per generation.” 

To summarize, we have proposed measures (presupposing adequate 
genealogical data) for the total amount of the “blood” of a minority in 


a population and for its distribution, and have suggested that by the use 
of these measures these aspects of miscegenation could be profitably 
studied with respect to either status or rate; and by the application of 
these measures to a population already mixed, we have arrived at the 
tentative generalizations that (1) when mixture between Indians and 
negroes has once begun, the former are rapidly assimilated into the 
latter; (2) when mixture between negroes and whites has once begun, 
assimilation takes almost at once (in terms of generations) a position 
somewhat beyond its mathematical half-way point; but sufficient data 
are not available to determine whether further change proceeds forward 
or backward from that position. 
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in the United States. With a Preface by Carter Goodrich. Philadelphia 
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spec.) sich zeigen. Math. u. Naturwissensch. Berichte Bd. 52, pp. 630-690, 
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732, 1934. [Bibliography of 2 titles.] 

Topp, T. Wrncate. The claim of the children. [No date or place of publication.] 
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20, pp. 565-573, 1934. 
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ography of 11 titles.] 


6. Morbidity and Epidemiology 


Cattaraucus County DEPARTMENT oF HEALTH. Report of Bureau of Tuber- 
culosis. Olean, N. Y., 1934. Pp. 16. 

Gear, H. S. The incidence of disease in selected hospitals in China for 1933. 
Chinese Medical Association hospital survey. Chinese Medical Journal, 
Vol. 48, pp. 758-782, 1934. [Bibliography of 17 titles.] 

Gray, Joun, and James Y. C. Yes. Lymphogranuloma inguinale among Chinese. 
Chinese Medical Journal, Vol. 48, pp. 607-614, 1034. [Bibliography of 11 
titles. ] 

Hotmes, ArtHur D., Mapeterne G. Piccott, WM. ALFrep SAWYER and LauRA 
Comstock. The value of cod liver oil for building bodily resistance of indus- 
trial workers. Oil and Soap, Vol. 12, No. 5, pp. (of reprint) 2, 10935. 
[Bibliography of 6 titles.] 

Hu, StepHen M. K. An examination of prisoners at Paoshan, Kiangsu Province, 
for microfilariae of Wuchereria bancrofti Cobbold. Chinese Medical Journal, 
Vol. 48, pp. 1143-1145, 1934. [Bibliography of 5 titles.] 

Hu, StepHen M. K. Experimental infection of Culex fatigans Weidemann from 
Foochow, Fukien Province, with Wuchereria bancrofti Cobbold. Lingnan 
Science Journal, Vol. 14, pp. 87-92, 1935. [Bibliography of 10 titles.] 

Ramsey, Georce H. Typhoid fever among household contacts with special refer- 
ence to vaccination. American Journal of Hygiene, Vol. 21, pp. 665-678, 1935. 
[Bibliography of 3 titles.] 
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Scott, H. Harotp. Some Notable Epidemics. Baltimore (William Wood and 
Co.), 1034. Pp. xix + 272. 8% X 5% inches. $4.75. [Bibliography at end 
of each chapter.] 

Unperwoop, E. AshwortH. Immunisation against diphtheria by means of a single 
dose of alum-precipitated toxoid (A. P. T.). The Lancet, January 19, 1935, 
pp. 137-139. [Bibliography of 14 titles.] 

Unperwoop, E. AsnwortH. Schick immunity and diphtheria infection. The 
Lancet, February 16, 1935, pp. 364-360. [Bibliography of 37 titles.] 


7. Natality, Fecundity, Fertility 


Koruerr, Ricnarp. Geburtenriickgang. Mahnruf an das deutsche Volk. 3. ver- 
besserte Auflage. Introduction by Heinrich Himmler. Miinchen (Siiddeutsche 
Monatshefte), 1935. Pp. 48. 9% X 6% inches. 1.50 marks (paper). 

Metnorst, H. W. Differential Fertility in the Netherlands. Population, Vol. 1, 
Special Memoir, pp. 1-70, 1935. 


8. Birth Control 


Frecpinc, Micuaet (Editor). Birth Control in Asia. A Report of a Conference 
Held at the London School of Hygiene and Tropical Medicine, November 24- 
25, 1933. London (Birth Control International Information Centre), 1935. 
Pp. 101. 8% X 5% inches. § shillings. [Bibliographic footnotes.] 

Stix, Recrne K., and Franx W. Norestern. Effectiveness of birth control. A 
second study of contraceptive practice in a selected group of New York 
women. Milbank Memorial Fund Quarterly, Vol. 13, pp. 162-178, 1935. 


9. Marriage and Divorce 


Lupovict, ANtHony M. The Choice of a Mate. [The International Library of 
Sexology and Psychology.] With an Introduction by Norman Haire. London 
(John Lane), 1935. Pp. xxi + 510. 8% X 5% inches. 15 shillings net. 
[Bibliographic footnotes.] 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


Fritz, Martin F. A Classified Bibliography of Psychodietetics. Psychological 
Monographs, Vol. 46, No. 2, Whole No. 206. Princeton, N. J. (Psycho- 
logical Review Co.), 1034. Pp. 53. 934 X 6% inches. 75 cents (paper). 
[Bibliography of 669 titles.] 

Mann, Lucnse Q. Friendly Animals. A Book of Unusual Pets. Leisure League 
Little Book Number 20. Illustrations by Benson B. Moore. New York 
(Leisure League of America), 1935. Pp. 95. 8 X 5% inches. 25 cents 
(paper ). 

VERLAINE, Lours. Histoire Naturelle de la Connaissance chez le Singe Inférieur. 
Le Concret. Actualités Scientifiques et Industrielles 215. Exposés de Psy- 
chologie Animale, I. Paris (Hermann et Cie), 1935. Pp. 55. 10 X 6% 
inches. 12 francs (paper). 
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2. Individual Psychology 


AtLport, Gorpon W., and Purp E. Vernon. Studies in Expressive Movement. 
With a chapter on Matching Sketches of Personality with Script, by Edwin 
Powers. New York (The Macmillan Co.), 1933. Pp. xiii + 260. 7% X 5% 
inches. $3.00. [Bibliography of 206 titles.] 

Boper, Davip P. The Influence of Concomitant Activity and Fatigue upon Certain 
Forms of Reciprocal Hand Movement and Its Fundamental Components. 
Comparative Psychology Monographs, Vol. 11, No. 4, Serial No. 54. Baltimore 
(The Johns Hopkins Press), 1935. Pp. 121. 10 X 6% inches. [Bibliography 
of 123 titles.] 

GoLpsTEIN, HyMAN. The biochemical variability of the individual in relation to 
personality and intelligence. Journal of Experimental Psychology, Vol. 18, 
pp. 348-371, 1935. [Bibliography of 37 titles.] 

HARTMANN, Georce W. Gestalt Psychology. A Survey of Facts and Principles. 
New York (Ronald Press Co.), 1935. Pp. xiii + 325. 8 X 5% inches. $3.50. 
[Bibliographic footnotes. ] 

Nissen, H. W., S. Macnover, and Evarne F. Kinper. A study of performance 
tests given to a group of native African negro children. British Journal of 
Psychology (General Section), Vol. 25, pp. 309-355, 1935. [Bibliography of 
35 titles.] 

Torten, Epirn. Eye-Movement During Visual Imagery. Comparative Psy- 
chology Monographs, Vol. 11, No. 5, Serial No. 53. Baltimore (The Johns 
Hopkins Press), 1935. Pp. 46. 10 X 6% inches. 75 cents (paper). [Bibli- 
ography of 16 titles.] [Portrait.] 

Z1pF, GeorceE K. The Psycho-Biology of Language. An Introduction to Dynamic 
Philology. Boston (Houghton Mifflin Co.), 1935. Pp. xi + 336. 8% xX 5% 
inches. $3.50. [18 pages of “Notes and References.”] 


3. Psychiatry 


Burrow, TRIGANT. Behavior mechanisms and their phylopathology. The Psycho- 
analytical Review, Vol. 22, pp. 169-181, 1935. [Bibliography of 35 titles.] 
CHIDECKEL, Maurice. Female Sex Perversion. The Sexually Aberrated Woman 
As She Is. With a Foreword by S. Wolman. New York (Eugenics Publish- 

ing Co.), 1935. Pp. xviii + 331. 9% X 6% inches. $6.00. 

ELKinp, Henry B., and Maurice Taytor. A rejoinder to the Gluecks’ reply to 
the critique of One Thousand Juvenile Delinquents. American Journal of 
Orthopsychiatry, Vol. 5, pp. 66-69, 1935. [Bibliography of 4 titles.] 

Harrincton, Mitton. Wish-Hunting in the Unconscious. An Analysis of 
Psychoanalysis. New York (The Macmillan Co.), 1934. Pp. 180. 74 X 5% 
inches. $2.50. 

KarpMAN, Ben. The Individual Criminal. Studies in the Psychogenetics of 
Crime. Washington (Nervous and Mental Disease Publishing Co.), 1935. 
Pp. x + 317 + folding chart. 8% x 5% inches. $4.50. 
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4. History and Biography 


[AnonymMous.] [According to dust cover by Mother St. Austin, H. H. S.] Fifty. 
Six Years a Missionary in China. The Life of Mother St. Dominic, Helper of 
the Holy Souls. With a Preface by Archbishop Goodier, S. J., and a Fore- 
word by The Bishop of Nanking. London (Burns Oates and Washbourne), 
1935. Pp. xix + 249. 7% X 4% inches. [Portrait.] 

BAUMGARTNER, Leona, and Joun F. Furtton. A Bibliography of the Poem 
Syphilis Sive Morbus Gallicus by Girolamo Fracastoro of Verona. New 
Haven (Yale University Press), 1935. Pp. 157. 934 X 6% inches. $5.00 
(paper). 

Brown, Str Epwarp. British Poultry Husbandry. Its Evolution and History. 
London (Chapman and Hall), 1930. Pp. 350 + 32 plates. 8% x 5% inches. 
15 shillings net. 

Burcer, Wiut1am H. Biographical Memoir of John Fillmore Hayford 1868. 
1925. National Academy of Sciences Biographical Memoirs, Vol. 16, Fifth 
Memoir, pp. 157-202, 1935. [Bibliography of 14 titles.] [Portrait.] 

CuTHBERTSON, Stuart. The Poetry of José Marmol. The University of Colorado 
Studies, Vol. 22, Nos. 2 and 3. Boulder (University of Colorado Studies), 
1935. Pp. 193. 10 X 6% inches. $2.00 (paper). [Bibliography of 5 pages.] 

DomBart, THEopor. Ein lateinisches Hochzeits-Carmen von Johann Huswedel 
aus Hamburg vom Jahr 1592. Mitteilungen des Familienverbandes Biirger, 
Nr. 8, pp. 117-125, 1935. 

Drake, Otrver D. Collectors, ‘critters,’ and canyons. Being an account of a 
biology teacher’s experiences encountered while fossil hunting with Dr. 
Barnum Brown in Bighorn Basin, Wyoming. Bios, Vol. 6, pp. 212-225, 1935. 

GAFAFER, WiILLIAM M. Bibliographical biography of Peter Ludvig Panum (1820- 
1885), epidemiologist and physiologist. Bulletin of the Institute of the History 
of Medicine, Vol. 2, pp. 258-280, 1934. [Bibliography of 136 titles.] 

Gipson, Lawrence H. Crime and its punishment in provincial Pennsylvania. A 
phase of the social history of the commonwealth. Lehigh University Publica- 
tion Vol. 9, No. 5; The Institute of Research Circular No. 108; Studies in 
the Humanities, No. 15. Bethlehem, Pa. (Lehigh University), 1935. Pp. 14. 
9 X 6 inches. 10 cents (paper). [Bibliographic footnotes.] 

Hecner, Ropert. Francis Metcalf Root. Journal of Parasitology, Vol. 21, pp. 
67-60, 1935. [Bibliography of 26 titles.] [Portrait.] 

Lresen, Fritz. Geschichte der physiologischen Chemie. Wien (Franz Deuticke), 
1935. Pp. x + 743. 10 X 7 inches. 20 marks (paper); 23 marks (cloth). 
[Bibliographic footnotes. ] 

Maes, Pierre. Un Ami de Stendhal, Victor Jacquemont. Préface de Fortunat 
Strowski. Paris (Desclée de Brouwer et Cie), no date. Pp. xii + 642 + 10 
plates. 8 X 5% inches. [Bibliography of 19 pages.] 

Miter, Dayton C. The Dayton C. Miller Collections Relating to the Flute. 
II. Catalogue of Books and Literary Material Relating to the Flute and 
Other Instruments, with Annotations. Cleveland, 1935. Pp. 120. 9 X 6 
inches. 
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Ricnarps, A. Edwin Grant Conklin. Bios, Vol. 6, pp. 187-211, 1935. [Bibli- 
ography of 166 titles.) [Portrait.] 

RoesLe, E. E. (Editor). Die Birger und Burger im bio-bibliographischen Ver- 
zeichnis von Dissertationen. Mitteilungen des Familienverbandes Biirger, Nr. 
9, PP. 144-148, 1935. 

TozzEr, Atrrep M. Biographical Memoir of Frederic Ward Putnam 1839-1915. 
National Academy of Sciences Biographical Memoirs, Vol. 16, Fourth Memoir, 
Pp. 125-153, 1935. [Bibliography of 15 titles.] [Portrait.] 

UnpEerwoop, E. AsHwortH. The history of the 1832 cholera epidemic in York- 
shire. Proceedings of the Royal Society of Medicine, Vol. 28 (Section of the 
History of Medicine), pp. 5-18, 1935. [Bibliography of 28 titles.] 

WisHART, JoHN. Bibliography of agricultural statistics. Supplement to the 
Journal of the Royal Statistical Society, Vol. 1, pp. 94-106, 1934. [Bibli- 
ography of 157 titles.] 


5. Sociology, Law, Politics and Religion 


BLUMENTHAL, ALBERT. The Place of the Term “Culture” in the Social Sciences. 
Hanover, N. H. (The Sociological Press), 1935. Pp. 65. 9 X 6 inches. 
[Bibliographic footnotes.] 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Security and Defense. I/n- 
ternational Conciliation No. 310. 405 West 117th St., New York. Pp. 155-285, 
1935. 7% X 5% inches. 5 cents (paper). 

Cox, Eugene A. Towards understanding Russia. An interpretation of the Soviet 
experiment as it enters a new phase. Lewiston (Idaho) Tribune, November 
25, 1934, pp. (of reprint) 1. 

DonAHUE, GeorGeE H. The Cosmic Way to True Civilization Through Parent- 
hood. [No date or place of publication.] Pp. 68. 974 x 6% inches. 

HENDERSON, LAWRENCE J. Pareto’s General Sociology. A Physiologist’s Inter- 
pretation. Cambridge (Harvard University Press), 1935. Pp. viii + 119. 
834 X 5% inches. $1.25. [Bibliographic footnotes.] 

HENDERSON, LAWRENCE J. Physician and patient as a social system. New 
England Journal of Medicine, Vol. 212, pp. 819-823, 1935. 

HincKie, Witt1am A. Social Justice Without Socialism. Peoria, Ill. (William 
A. Hinckle), no date. Pp. 10. 7% X 3% inches. 

Huntincton, ELtswortH, and MartHa Racspate. After Three Centuries. A 
Typical New England Family. Baltimore (The, Williams and Wilkins Co.), 
1935. Pp. viii + 274. 7% X 5% inches. $2.50. 

Jarrin, Georce H. Prologue to Nomostatistics. Columbia Law Review, Vol. 35, 
pp. 1-32, 1935. [Bibliographic footnotes.] 

Lenroot, KATHARINE F. The welfare of children. American Journal of Sociol- 
ogy, Vol. 40, pp. 746-854, 1935. 

Lenroot, KATHARINE F. Children of the depression: A study of 259 families in 
selected areas of five cities. Social Service Review, Vol. 9, pp. 212-242. 
1935. [Bibliography of 4 titles.] 

Lenroot, KATHARINE F. Fundamental human needs facing the social worker 
today. The Family, June 1935, pp. 99-102. 
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Murcuison, Cart [Edited by]. A Handbook of Social Psychology. By W. C. 
Allee, Gordon W. Allport, Friedrich Alverdes, R. E. Buchanan, Frederic E. 
Clements, J. F. Dashiell, Erwin A. Esper, Herbert Friedmann, Edwin Deeks 
Harvey, Melville J. Herskovits, Catharine C. Miles, Walter R. Miles, Gardner 
Murphy, Lois B. Murphy, O. E. Plath, Thorleif Schjelderup-Ebbe, Victor E. 
Shelford, Warren S. Thompson, W. D. Wallis, F. L. Wells, Raymond R. 
Willoughby, Clark Wissler, Ada W. Yerkes, Robert M. Yerkes. Worcester, 
Mass. (Clark University Press), 1935. Pp. xii + 1195. 9 X 6 inches. [Bibli- 
ography at the end of each paper.] $6.00. 


6. Economics 


Ayres, Leonarp P. The Chief Cause of This and Other Depressions. Cleve- 
land, O. (Cleveland Trust Co.), 1935. Pp. 52. 9 X 6 inches. 

Brooxincs Instirution. The Formation of Capital. A summary of a study 
made by the Brookings Institution of Washington, D. C., under a grant 
from the Maurice and Laura Falk Foundation of Pittsburgh, Pa. Pp. 23. 
9 X 6 inches. Farmers Bank Bidg., Pittsburgh (Maurice and Laura Falk 
Foundation), 1935. 

Brooxincs Institution. America’s Capacity to Produce and America’s Capacity 
to Consume. A digest of the studies made by the Brookings Institution, 
Washington, D. C., under a grant from the Maurice and Laura Falk Founda- 
tion of Pittsburgh, Pa., and published in 1933 and 1934. Pp. 59. 9 X 6 inches. 

Curren, Georce B. Rugged individualism. Convocation address delivered at 
Colgate University September 20th, 1934. Pp. 7. 

FeperaAL Reserve BANK or New York. Twentieth Annual Report, for the Year 
Ended December 31, 1934. New York City, 1935. Pp. 47. 

Gasparp, L. P. Relative Importance of Intangible Property in Texas. Texas 
Agricultural Experiment Station Bulletin No. 505. College Station, 1935. Pp. 
15. 9 X 6 inches. 

Gassarp, L. P. Tax Delinquency on Farm Real Estate in Texas. Texas Agri- 
cultural Experiment Station Bulletin No. 507. College Station, 1935. Pp. 
24. 9 X 6 inches. [Bibliography of 1 title.] 

Hupson, MANLEyY O. The membership of the United States in the International 
Labour organisation. International Conciliation, No. 309, pp. 120-135, 1935- 
[Bibliographic footnotes.] 

Hutt, Corpett. Trade treaty needs. International Conciliation, No. 311, pp. 
291-296, 1935. 

Joy, Henry B. “Finishing Industries” Need Mass Protection. Detroit, 1935. Pp. 
8. 6 X 3% inches. 

MotyNneaux, Peter. American trade policy and world recovery. International 
Conciliation, No. 311, pp. 207-321, 1935. 

NaTIonAL ELectricAL MANUFACTURERS ASSOCIATION. Public Utility Act of 
1935. A Brief Presenting Some Effects of House Bill 5423 on the Electrical 
Manufacturing Industry. As presented before the Interstate and Foreign 
Commerce Committee of the House of Representatives, April 2, 1935. Supple- 
ment to NEMA News April 4, 1935. 155 East 44th St., New York. Pp. 12. 
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Norris, Lester J. The Norris Plan for Industrial Recovery. Chicago (Ira J. 
Owen Organization), 1935. Pp. 15. 

Pautson, W. E., and Joext F. Hemsree. Price-Quality Relationships in Farmers’ 
Cotton Markets of Texas. Texas Agricultural Experiment Station Bulletin 
No. 501. College Station, 1935. Pp. 35. 9 X 6 inches. 

PueLtan, E. J. The United States and the International Labour organisation. 
International Conciliation, No. 309, pp. 107-119, 1935. Also Political Science 
Quarterly, March, 1935. 

Pitkin, WALTER B. Capitalism Carries On. New York (Whittlesey House, Mc- 
Graw-Hill Book Co.), 1935. Pp. xi + 282. 7% xX 5 inches. $1.75. 

SHOTWELL, James T. International labor legislation and the tariff. International 
Conciliation, No. 309, pp. 136-142, 1935. 

StoAN, ALFRED P. Industry’s Stake in the World Trade. General Motors Cor- 
poration, New York. Pp. 5. 7% X 6% inches. 

Tuck, Epwarp. Stabilization by specie payments. International Conciliation, No. 
311, pp. 338-342, 1935. 

Typrincs, Mititarp E. World recovery hinges upon sane settlement of war debts, 
disarmament, currency stabilization, and world trade for international co- 
operation. Congressional Record, May 1935, pp. (of reprint) 8. 

U. S. Department oF Lasor. Labor conditions in the onion fields of Ohio. 
Monthly Labor Review, February 1935, pp. (of reprint) 12. 

Wetcu, Ronatp B. State and Local Taxations of Banks in the United States. 
Special Report of the State Tax Commission, No. 7. Albany, N. Y., 1934. 
Pp. 256. 9 X 5% inches. [Bibliography of 11 pages.] 

Wiu.kiz, WENpDELL L. Government and the Public Utilities. New York (Com- 
monwealth and Southern Corp.), 1935. Pp. 27. 

Wittxre, WeNpeLL L. The New Fear. Pp. 15. 8 X 5% inches. [An address 
delivered at Washington, D. C., May 1, 1935.] 


7. Education 


ANDERSON, Mitton. The Modern Goliath, a study of Talking Pictures with a 
treatment of Non-theatrical Talking Pictures especially Talking Pictures for 
Schools and Churches, and some chapters on Character Education and Values. 
Los Angeles (David Press), 1935. Pp. 91. 8% x 5% inches. $1.50. 

Bower, Attpa C., and Rutu S. Bioopcoop. Institutional Treatment of Delin- 
quent Boys. Part 1. Treatment Programs of Five State Institutions. U. S. 
Department of Labor, Children’s Bureau Publication No. 228. Washington 
(U. S. Government Printing Office), 1935. Pp. v + 324. 9% X 5% inches. 
25 cents (paper). 

DEPARTMENT OF EpUCATION, UNIversITy or CuHicaco. Selected References in 
Education, 1934. Supplementary Educational Monographs No. 42. Chicago 
(University of Chicago), 1935. Pp. ix + 189. 9% xX 6% inches. 90 cents 
(paper). 

GREENwoop, Mayor. University education: Its recent history and function. 
Journal of the Royal Statistical Society, Vol. 98, pp. 1-37, 1935. [Bibli- 
ography of 14 titles.] 
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Grout, Ruts E. A project in rural school health education. Milbank Memorial 
Fund Quarterly, Vol. 13, pp. 201-208, 1935. [Bibliography of 7 titles.] 

GRUENBERG, BENJAMIN C. Science and the Public Mind. With a Foreword by 
John C. Merriam. New York (McGraw-Hill Book Co.), 1935. Pp. xiii + 
196. 8 X 5% inches. $2.00. 

GRUENBERG, BENJAMIN C. Science and the layman. Scientific Monthly, Vol, 
40, PP. 450-457, 1935. 

GRUENBERG, BENJAMIN C. Work and leisure—a changing outlook. Child Study, 
March, 1935, pp. (of reprint) 4. 

INSTITUTE FoR ADVANCED Stupy. Bulletin No. 4. Princeton, N. J., February 
1935. Pp. xiv + 9. 

Laskt, Harotp J. Universities in these times. The New Republic, January 23, 
1935. Pp. (of reprint) 3. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


HirscHFeELp, Macnus. Men and Women. The World Journey of a Sexologist. 
New York (G. P. Putnam’s Sons), 1935. Pp. xix + 325 + 6 plates. 8% x 6 
inches. $4.00. 

LeysurN, JAMES G. Frontier Folkways. New Haven, Conn. (Yale University 
Press), 1935. Pp. x + 201. 9% X 6 inches. $3.00. [Bibliography of 
16 pages.] 

Meap, Marcaret. Sex and Temperament in Three Primitive Societies. New 
York (William Morrow and Co.), 1935. Pp. xxii + 335. 8% xX 5% inches. 
$3.00. 

SADLER, Micwaet E. [Edited by]. Arts of West Africa (Excluding Music). 
With an introduction by Sir William Rothenstein. New York (Oxford Uni- 
versity Press), 1935. Pp. xi+098+ 32 plates. 93%, xX 7% inches. $2.00. 
[Bibliography of 23 titles.] 

Waite, Leste A. The Pueblo of Santo Domingo, New Mexico. Memoirs of the 
American Anthropological Association, No. 43, 1935. Pp. 210 + 8 plates. 
0% X 6% inches. $2.25 (paper). [Bibliography of 4 pages.] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


BacKMAN, Gaston. Die Entstehung neuer Muskeln. Anatomischer Anseiger, 
Bd. 80, pp. 81-160, 1935. [Bibliography of 11 titles.] 

Barser, C. G. Ultimate anatomical modifications in amputation stumps. Journal 
of Bone and Joint Surgery, Vol. 16, pp. 394-400, 1934. [Bibliography of 8 
titles.] 

Grecory, Witt1AM K., and MARCcELLE RoicNeAvu. Introduction to Human An- 
atomy. Guide to Section I of the Hall of Natural History of Man in the 
American Museum of Natural History. Guide Leaflet Series No. 86. New 
York, 1934. Pp. 82. 93% X 6% inches. 
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GRESSNER, Herpert. Skelettreifung und ihre Beziehung zu Schilddriise und 
Thymus. Pathologisches Institut der Universitat Berlin, 1934. Pp. 62. 
[Bibliography of 22 titles.] 

Minc-Tzvu, P’an. The cutaneous nerves of the Chinese foot. Chinese Medical 
Journal, Vol. 48, pp. 1235-1246, 1934. [Bibliography of 7 titles.] 

Netson, E. Cuirrorp. Observations and experiments on conjugation of the 
Balantidium from the chimpanzee. American Journal of Hygiene, Vol. 20, 
pp. 106-134 + 1 plate, 1934. [Bibliography of 21 titles.] 

SWEDENBORG, EMANUEL. The Brain Considered Anatomically, Physiologically and 
Philosophically. Vol. I. The Cerebrum and Its Parts. Vol. II. The Pituitary 
Gland, the Cerebellum and the Medulla Oblongata. Edited, Translated, and 
Annotated by R. L. Tafel. London (Swedenborg Society), 1934. Vol. 1, pp. 
xxxviii + 794; Vol. 2, pp. xvi + 645. 8% X 5% inches. 15 shillings per 
volume. [Bibliography of 8 pages.] 

Swezey, W. W. Cytology of Troglodytella abrassarti, an intestinal ciliate of the 
chimpanzee. Journal of Morphology, Vol. 56, pp. 621-635, 1934. [Bibli- 
ography of 10 titles.] 

Topp, T. WincaTeE, and C. G. Barser. The extent of skeletal change after ampu- 
tation. Journal of Bone and Joint Surgery, Vol. 16, pp. 53-64, 1934. [Bibli- 
ography of 8 titles.] 

Wen, I. C. The development of the upper eyelid of the Chinese with special 
reference to the Mongolic fold. Chinese Medical Journal, Vol. 48, pp. 1216- 
1227, 1934. [Bibliography of 9 titles.] 

Wen, I. C. A study of the occipital region of the Chinese fetal brain. Journal of 
Comparative Neurology, Vol. 57, pp. 477-506, 1933. [Bibliography of 25 
titles.] 

Woop-Jones, Freperic. The non-metrical morphological characters of the skull 
as criteria for racial diagnosis. Part IV. The non-metrical morphological 
characters of the northern Chinese skull. Journal of Anatomy, Vol. 68, pp. 
96-108, 1933. 

Woop-Jones, Freperic, and Wen I-Cuuan. The development of the external 
ear. Journal of Anatomy, Vol. 68, pp. 525-533, 1934. [Bibliography of 13 
titles.] 

Wricut, SEWALL, and K. WaGNner. Types of subnormal development of the head 
from inbred strains of guinea pigs and their bearing on the classification and 
interpretation of vertebrate monsters. American Journal of Anatomy, Vol. 
54, pp. 383-447, 1934. [Bibliography of 47 titles.] 


2. Physical Anthropology and Anthropometry 


Bakwin, Harry, and Ruta M. Baxkwin. Body build in infants. VI. Growth of 
the cardiac silhouette and the thoraco-abdominal cavity. American Journal of 
Diseases of Children, Vol. 49, pp. 861-869, 1935. [Bibliography of 18 titles.] 

Baxwin, Harry, and Ruta M. Bakwin. Body build in infants. VII. Effect of 
retarded growth on the dimensions of the cardiac silhouette and the thoraco- 
abdominal cavity. American Journal of Diseases of Children, Vol. 49, pp. 
870-875, 1935. [Bibliography of 3 titles.] 
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